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Sip JJuiJI idkil j^laJ Jjil—y . J-i-idl 4*Jajf lip J *Ja*» aJUJI CJ%*& jjJj 

( l^JJ 4ja g .laT «*l^j JUoJ »ii <l)f Jl oftA]"^! Jp SJLi* ^P IajUJ| Jbu ^yj ^j . olj^L- 

J*xu-ij ciJULc (^jUJI J,<»m.J,I of ijjiiil! iJiiV il2*»kJl ^IjJl jJoj j!)U- Jv*£ 

. <Lrf 20 jl 10 j* r«ju t Ja'»"»' f «*• ^tjPj-^ 

. i^^-l^l Sj4>-f L»-jl^Si **>-; f^JfcJ 'Ji*-^' **^^ J* iUljll jU&l *-liJT_j 
i»lp g-,^" Silcll oLi-Ull j>j j^Vl J/IJUlj f>-Vl oU-Ull oli i_~J.jsM £^»o 

Ujll JLjO-i'V oj^rjll idaiVl ^«*JJJ ^ J***^' iJart jj jjLm JjU: \j~> dLjC^I 

.SJujUU 

l^f Jp ^y-Vl U^cJJ oU-UJ.1 ^ ^r* Intel o* 80486 J 80386 CfLr^ 1 *-»^ 
•^ jijJCJI iaJl ^ U C*^ 1 V^'j • (CISC J) lJiA\ oLJUJl ^jAf v^'j*" 
Sjj^Vl ol^i-JI J Intel tf^i c-»li -tfJj . 4jj»j i>w»lj i*JUj Ji? <i~>- 4 &SUI oLJLc 
.Intel -^ CISC U-jrJ^Si Jp bU*J oU-Uil Siio oL5U jj^ax, 

i w ^Mil»?~ ^j*^ oli-Ull /*• t^-l f »i 5 ii^f VI ajLa* oLIUi t oLJuiJI i, i./i"'.* (jj 
^L-f JS^ CISC ^JS ^ RISC jcJIj-i iJlaZ .(RISCjf) JUikil oUJUl «Pj*f 
^pj-^ft il ^4-J iji-iij . RISC i*rj-i ^*jV t^l Sif-Jl iSUl oUJUi •y j^-* 1 ^ iJj «Jl J 
. |JU>- i«jj-» JLiiJ olijl <J2^_j **■_/—> RISC CjIsL^ J*** ' I^UJUj 



jspJ Jilj .RISC j CISC ^Ij-i JU J SJLpIj oU-U, Ur^J o^t JUJ 
|.UkJ gte^ lt>rb£ j)l i^>-Vl !>f>-Vl <Oa ol>. J^-J ^ JUi Microsoft «yi 
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iSjt. c-^l JUu 4C»UUi!l J OS/2 JJviJI (11* LfLuf IBMj Microsoft jS>1 

^ Mj .'ifli ^J OS/2 |.UkJl Of Ujirt, tf lkJI J ^j a* iyrJ Jl Microsoft 

Jjjrfi ■j* Uij*> .Intel -j^ 80286 (~~"L> > - iJb-lj ^JU. J* J**J Assembly iiL 

. JU JiO^- JJ& {Uai *LUJ Microsoft SS^i o,j» tOS/2 4&JI oCfl^ 

: ■*■ !*- >n J-A-iJ pUaJ 1-1 

(«Dave») David n. Cutler JuJi Microsoft iSJ-i o^JL^--*! t 1988 *U)I ^J^jf- j 
*j^j . ob-A«dU Microsoft iS'j-lJ JJutJ ^LLaJ *UL>*y i SJO Jb»- oLf 1^ yy\c zypr S^LJoJ 
*UaJ rt-j-*-^ (j t *&4a Jjji t i jJ^a . 1 1 (_~~>lji-l iJijV <-*jyi* ^j-^if* j*> iDave 
Bill 2*^1 t 1989 {.Ull iU Jj .&JJ-I Uj-^ScJl/ (NT) New Technology J-i£=Jl 
jjy UajU- jpl JJuidl fUaJ cAI^Ij* iw»-1jl ui--L.Vl Microsoft *SjJ> £&&j Gates 
.tij jJ-I JJt.t7.il *lkJ il-L-Vl J>-Jl oliku ool>- j^sliikiMJ .Dave Cutler 

■j* j£ !h- Jl JU~; RISC oU-Ulli . gy dji Ul*y **,-- 5>rVl jjks : £ifcJI 
.yC\ Jl -JLc y i'^ jLdl U. ^S ill! iiJ J NT Vc£ 01 . ^JulaJl CISC iiUJ 

JLxu-1 ,y *jM\ g-ljJl j&rf Of ^ i^-Ull gjJ! 3^«J ii^l *M-U 

oli v--l^ J^JI J >j-i ***i .gU- S>>l vr-'y- 1 0* f^ 1 ^ ol -^ 

Ji> u*J .If-***-" (i 11 J^ 1 ^ 0- '^ J^" *** ^ O 53 ^Mr 1 " 5jlp 
^ Jjtii J.^11 j4- ^UJI gjJd £LU oli 5JL.UU iid JJviS r lliS NT J~- 

giljJI ^■■■Tj iiU£)l i»jJ\ X* cijJI j-A! J Vs>" £•'.* s ^* Js^* J**^ 1 
.oULU. sip J* 1+L*p «-» Ji> 0* ^ '* bt -^ V^-^ 1 ii ^ 1 Vt^ 1 



tl^L iS>S Jp»Ij j^ Jljil i-^-U- fO* OlS" 0i>j .LSV V-^J ^s 1 *^ 1 ^sJJ' 
ipO, oUiL.jf oliL. oUiU J£J1 Jp) U-Uil SlUjf ^jSM i»~i Jt. Sj^Ml 



8 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



yj-U-l jjiif Jp \+L* ^ejyd iUdl g^ljJLl JJLyJl Ij^j JJuidl f ib; J s^sl. 

Vj^y-I oVlS>Jl oU 4 oLJUJl jptljf J[ <_-U^ ^ :POSIX flkll £. jil^Jl 

y> POSIX flkJlj . VjS^-l Vs-ljJ- 1 *Lr* *j*J t/V u" 1 * 1 ** P0SIX J**** £>Vl 
djOJI jyULl ^ *»yje. Jl ^^ jUNIX flkll U*j JUJI JJuidl fillii JslUi f lk 
pij ffiEE olL^) POSIX (Ik £±i -UN 1 * JjJI ,y JJtisll (Ik Jrf-la: iJiJV 
tusSljS. j^LO- UNIX £^JI ,y JstlJtJl UH\ {\j&a*[ Jp (jjxJUl (1988 - 1003.1 
olikll Uiljlj .>f Jl f lk ^ Sj^w ^aJdl ^ Ij, ja ^ Oyf jil ^^o ^j 
POSIX ^yUaJ ^.l^ JJuiJ V jijJ NT fUiJl j^b 4 £ySa.| POSIX SlyJl 

ajU t POSIX flkJI £. jilyll Jl Ail^l :^S>yi'ly$lU| J* 1 y^.JLl OUVl flk 
01 .&~kJl iySil-l g-ljJ v*-^ 1 ^ f 11 ^ *sry J»>^ W «aS>Vl i.^1 
II* J JJuiJ! flkJ JLiUl jvi iy£M ,>. (j^ll JL.VI flk . «.;„i7 Jp J^J-I 
*1U .JUjc-VI jIo ^lk ^V Silcu Uj, Lt ^ JjjiUi oljJiaJl oi*j' . JUJLI 

jaM J» j C~ y i ijlj^ -^ J»-|j J*jCU-< zjyt <jLs»- Ji. Aj^JLLII oljJiJI oi*Vl «L>-jj l>jk>- 

. (!*u skulls) f IkJl ijlj* JS" ^ ^ a^lj J*^ ^J, jjl^JL) C-J ij^- ^jj 

•J 1 !* Jrf CS "-kA^ c,ass C 2 iSjz-M J>~i NT J OUVl flkJ ^-JjJl J jull 11* 
J JJadV oljO* J*£ ^pj (*i_^JU i4J-l ^Uf Jp) *J>, il*-) jbj£ &Sjs*i\ MiJJl 
,y 4jo4 ^k-j flkJl ijl^ dUL. of ^a. IJL»j . lUyjL- jJl JUpVIj 6iiUj>il dj>-4 
,yj oULJI Jl J^yi jti Uxp oLi^l {M-i Js**^' f 1 ^ c)fj t^l J>^l ^s^~i 
A ^j^-ll Jl (iJbJLU JiVl) D jijUl ^ &jJi\ C.jS^.\ blU\ olyi*. Jir . -^ J^ 
Lj -^ i_j^L- NT Of ^pjj . £ej oLji-i Jp Cj B Ojiy^ 1 * I >>-1 a* (iJbJLiJ J^Vl) 
oLyUl iJiJUti JtfVl olikil Q ; >r...ll oljlJU-yi pWtjj t C2 0UVl tfji^A i^pjU 

. JpVI OUVl 

fl^ Jp {^/rf NT J*>- J ^1 eJl^ *JJI J .Microsoft Jj ^ cA~*~di JJiil 

(API) OS/2 ^^JJaJl ^.U^JI if j, J^Ijb r UU jjiji, OS/2 gyjl ^ JwcJ.1 ^ J^-|Jb- 

^J 3,0jlav»)/l J^JI Jl JjJ * f lkJl ji^k' J5Uj . JjVl ift^Jl J^lJb- r lk? 

.OS/2 ^IkJl (j-i^ ly*L U-U*i ja^j Microsoft ^ Windows 
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tiL<Ui« J-*-ij fUaJ A-sj^JljS—l «U£^j LfsUllv vrjJj L»jL~» Jj-ui Microsoft iSJ-i Oj^J 
jdlj Windows *lkJl J* JUiu JjJuiJ idajf ^ **>*<? rb'l J ,>» S^Lr* - ^ • -^'j 
NTflfcJl 01 .blcM oU-Uil J»p oik* ^ Jl SjJ^JI oljSCill ^_~Jj*- J^' 
JJJiJl flkJ i.ifcdl iujll jup JjO t Windows f>UaJ ,^» JUI JJL-I ^^L. \^ 4 Windows 
^.U^ jj^kJ o 32 ,y it^Jl J^lJU" j.l& Win 32 API * IkJl alJU^I Windows Jp -wuil 
•y XJOJI _^p oUJdl Jl f JLfcU Jii-idl f Ik; oljJi WIN 32 API ^ IkJI } yJ . .ua*- 
. oUSlfll SjIjLj £>l / J*wJl f Uiy dl-Vlj iuljUj v-^JiJl bldJ oULUll J*. Lljll 

Microsoft idijf J«-l ^lai-j _^ji . fly J iyry j^ Windows NT *lkJl 'o\ 
Microsoft LAN Jp UNIX ** Uiljdl J-i-idl iJkJf **j Apple Macintosh « tfj^Vl 
.(1-1) J££JI J flkJI JJCi; Jp Jit. jft. .^j^f <SL5 J Manager 

oUk. Ji» JJutill *lkJ iiLaiLI ^IjJI jjijl J-S-Ul II* J i^Uilil ^ku-l 

Jt. ^UjJL) &Uji>- H.H jj*jj ^k^'jf fU^ 1 »M »JSUij jt APLkil oUiLy oLilil 

. J*j0uJ.I Up t)jj *iHl p* ^.kT p^Ujj JpLcj Jij .Database cjUUI SUpIS oUiL 



Windows NT 

86 iSL. .jlo 



Windows NT 

I RISCiSU .iii. 




OS/2 j 
LAN Manager 

86iSb 




UNIX jt VMS 

RISCiSU 



8086 

Jl 
80386 

DOS/Windows 



/"MC68000 
V MC68040 



Apple 
Macintosh 




80486 jt 80386 

Windows NT 
jIOS/2 




4=-lj gJLu 

RISC J.JI 3u& 

Windows NT 



J-JI Oil!* 
(1-1) J£jJI 
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*jj~ *l~>- (.{^Ljc*** ;juJ JJt-iJ fUa^ Windows NT *UiJl J*ju t (t -al«i" aJLSw -*■ 

J*L5l» J*jCL-j **i J** ila^ Jlx) ^£) . 4lC-J Jp (jiJU.it'>> J.I {j* j^S jJLp ti>L*r 

til vj0_y\ JJ (5*^jiJ') J**^~* J-^ t Js J >—J °Jjj^ / u ' *Oi**s*i ul» « *. * >..« SJlPj -^**'_5 

WW 

jilkJl ^ ^j .J^I^cJI ^^J Windows NT flkJl oCfl^ ^ ^bft 

& &*% POSIX £. jilyJl Ji, soldi Ujll J*Jt ^jjill ^ OK tJ^Jl oUJUsjc 

|»UajJl IfU i_iltv gjJl i/5-iJI jl<L-f ,>• uiY5l oli. oJL* 4jU& *jUI JJ, 
cJ>f-. oij .olUl^JJ ^ .>«..a, j l t-il-uVl ,y i*j*f flkJl j-oif* jjU- .Windows NT 
QjZX iUIJl vJl osJb- ^11 &L^I oljIyUl oVl iU£l £,..yirll ol>uVl »JLa 
jL^-Ji J* i . ^ . mTl l «_3(jlaVI -XcLj idCU^waJ OljL>- ^jUi 1«>Upj .^-5" oCjstf-l^ 
.•Windows NT flkJU w^l >J|jl*VI ,y Jj U d[ . J^aiVl 

. Ji^JI oliku jjAil Uu, j^Sj ^^ J£i, jSci ijLJii\ i_j>So (jf i^jfi ; &jjdl ■ 

gJU* <y il^dl <y SjijJl ,^*i- Of (_>£ tjj — II iJlJLaf JJ <y cooi |^' : &2JI ■ 

>i~*Jl oVjLtj aJUIjJI JUopVI ,y -u-i f lkJ| ^ Of .->£ : syaJ|j ^U»VI ■ 
£>ljJl O^" ^ v£ "b >oUjVl JS jj ^ j* IjS J*n4 Of <-4j .4^-jliM 

.oLJi^jf Jjjdl f lki tfSVl JU-1 ^ iJUdl 

tfcj^l iilaJl g*fj Windows NT flkJl pi ^sJ s JJjV ; V -of ,**, r&il^dl ■ 
.Microsoft iXf £. Uilji. of <~£ APIj J „•„, II ^ J^laJI ^UiJ O^i 

l *o— f 1 ^ 1 Oj-^i Of v*i >ii>Vl 3j. .,, ^- , l l olJUkVl ol>UJ»; ^ywi >bVl ■ 

.jiff lt*A J5" J* 01£.VI jJli LUw-L> 

t^olj j;St Jj^fe, Windows NT f.lkJU a? <; , , A -,I| oljuVl iJUl ^LiMl p-yu 

.JjWdl fllfcljptVl J^JI Jp U^jt? 
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:C*jA\ 1-2-1 

Jfr ^OpU; JS^ SjIp oljetall-.i* JUS, .-j-jlli.jp J*idl Urf j£w 
JUiVl SjOij CD-ROM ^IjiVl *t5>" <> -^ jl*t- p*» t^JUi r.JW?- Uj* JSLi 

a- «JaJa>«JI J>-I-Ull iftJkjf Ji« tj- l sdLw. oLfljj O&iJ ,^Pijf iJ0Jb»- iSilJi f-J «-o 

jjtai Ujlp Windows NT ^ IfcJl J.ISJ dLj> j* JjVl ..,„n-rti ^Joil olS" oiJ 
i_*«L»- J jjj» ^JUI Mach J-J^dl fltJ i^-JL, .cJjJl £_- J,,^J-JI *UiJ 
•jp <l&ill «Ji « Jbji i2jjt •)!*-}_) Richard Rashid j^jJI jl^pJ s Carnegie-Mellon 
iliJaJI ^-1^1 jiyy . JJtidl flkJ &ail ^b-^l J^" J-i-^ fit; S>ApIj *LiJi Jj_^» 
p-» i/V-J • yjU J" 1 * API »lt; l«J Lc 4 JJ^idl flkJ 4*L^1 oljOi oLoU ^Li ^II 

jjucd liij »JU Jb- oLi!« *L!^1 ^ jt oLilil Oh-^ fk lc*si 1^— « fltJl ■>• o.Ap!aI| 

.olikdl 
cjUily t iUiiL (^JLij j^iLi -^ v_iJtjj ,, ; <wa:ll IJLa Windows NT * ItJl jUi^J 

. pJUll J*i-ij -l»lif Jl ipLiif j*r«Jl >w :.ij . £+>A\ i-?j&\ i*t;Vl Lrf *~ "> Jjf j?l ./i*L 

f-bjj Will oLJUl JJ ^ls ti-»- (J»lif SJL*-_jf) ipLiif Ja*j oULLJ,| , hn« < i.^:T 
»-Uj Vj fcl*- oUJLo £&•—£ V ti-s- Jil *JUa»L JLvJlj t »ltJl SjS'li J| J*v»*Jl 

iLiiti gJUll tr L ^~ i i Windows NT *lkJl oUIU.^4 J_, . »lkJI S/li J| J^JI 

.JajCmJ.1 JaX Jit iJUaiL «Jl*ll Jai j^*— JJ ol^lJl Jai 

A-\i' -M ti J Lii 4 g 3 a; litil 7«-ljJI J^-y *'j^' ti J Js*-~j fit; s^U JJc i Jtj 

. JJl^iII *ltJ oUll- L*JjJb(i x* »Ut^.L 

Jai J Jwu wil ^jiJl iJiJVl OV *PjJ (j- Jjji Windows NT »ltJl -»-^aJ t)[ 
«_I*>Jll *jPj-i!l -UtiVl Jj*W *-lJl •■!* ?^3, . iJLjkJl ^-IjJ' J**" \e^ J«.**- U 
iJijVlj Windows* ( _ r wUUl J^xiJl ^Ij) .^JLidl (Jiil J.l5o Jp jutJl Ojj l^iUljf 

,(J45*>JL1 «-P_^Jl 

^^t Uj- !0p Windows NT »UkJi jLjc^ t a^>A\ \s-j}A\ iJaJVl Jl «Uil 

; "Cj^jJu jU .,13,' 

^JLidl *illl Jl SJjJ^- oljJSC* iiUtf][ ,^«j . ilLtjJl J>-lJdl iUJajf jjP Jiii ^^Jl 
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. jo.Lu J£ij flkJl ajly U-l*. iob'lS3l oUiL. ,y C«U <p>~f Jl; -j* J«i 
.to^t-jW Sjvill j^Ju' vlkijf isj^-jll obJWI Jp s^JUr oUslS 3U1 y>.Vj 
,y Jby Jp Jj-^»JJ «ob'l£ll 0L.tj cibJl53( ijbl g-lijji vJlril J^oiJl gr-lj) 

. (cAyUI 

j« olJIj-Jl Windows NT flfcll J jr>l / J^oJl fit: ^ :UUll olil^Jl ■ 
olOj Sj^r-fj so-Jbr- oUL. iJkif ^a ■^SCx, . -dJii; J^U ^ IkJI Jl IfSLil ^ 
«-!_>) . fl&Jl J UjL»^j JiJl jl~» jf oUill j»Uu jJLy jUjir J~~« **)£ Jijf <j* 
Ja J^wJJ «olSLiJI »LiJli' c -.ai J^illj !£>! / Jswdl f UiJi o*lsJl JmwJI 

oUil. .UJt-1 ^^Jrf gilijJ jvi t^-Ut :jUjuU( (RPC) ju* A#\ »Ute-l grtji ■ 
Jp fcSU {|f Jl SJUJ^- oLlL. au»l j^r, .SLiJI Jp Uj*»A jL*! Oji »4s~ 

. (olyJUll ,y Jbj* Jp Jj-*>JJ lolSLJl *LU1» £-tJl J**AJI 

:£l&il 2-2-1 

H 

JJ *L^L JJutJ fUaJ JU iibiJLI -Uatflll Ou &»ljdl ^ W* *U~i Js^ f^ ui*-^ 

•jP SjU uls3 #hJ ill>- o~J &aJI ^ tiiJlai js* 1 J* «*JU:» lil l^T J* JJ^isJI Uuf 

. UiliJ 

i»ila>- f-Lll ^ —aJUJ iyt~S> t^f ibS3 *jLi^ iUJl.Jf- J^ij /»U»i ibJ-'Ol 
Jbjl <i-?- obSUl JS" Jp -Sjiji. *i) J oljiJSJl ,y ^ L. jOi iUS' tVjt . i^* VfjJ 
UUcMtf 1" Ail J^ij ti^Jll SjHp iiJ J !/LAJl U£ V^ ^ f SjU t*"i 1Ia j • iLLJI 
oUJUj oli ob^L. Jl.iliJI iy" i U *JL^tu iJUJ c— J assembly £*>«JI *«3-l>1 . L-Li 
. (Jlill J^ Jo Intel 80486 Jl Intel 80386 ,y j£s)l Ji») fcSUI ^ i«i|>u 
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Sj^-Vl ,»• .olrfljJI Sis of A>j <i-^ Jl J-iJI VJil jL^l ^ *^U 

.b 16 ja ^bo WL. J] iLDl (iiJL i^wu VJ) b 32 



<U-Uu o)U«v< i>w»l_jJl cAotjJI ,ji*j ^ .J r -jj . iih£ Jl^Llf jLjsM ^s*y ^J^*^ . j^*' 
• oi* 4 jU 5 !" •>*' J' Js^™ 1 jj^'j**! JJ' iSj 9 "*' •34^"*' '- J ^J S^iL* 

iJLf-> iLU oIj>-j JJ Ujp <w^ *j'i* tjL^st-l J^ ju->j «^i-i i--i^ ji«j jlp i U>lj 

U> oUUI £^ -j*^ jl^l Jp JU^u- 'Lu *Li>-l ^ t^Ui .^ir Jl Ur ol^-Vl 
iui jjjj ^ i JJuiJI flk; ilil jup, . Ci\jji\ oby^l ,y *p_>*^ JU-i-U j\^\ ■>* 

Windows NT flkJJ olJbJi £« iCoJDl J Jjf J£lj Windows NT ^IkJl pl*> 

I^Jl iukUJl ^J\ oUJSC- i^Jl; tC++ iiUli fUiJl ,>* V-" *lj>-f il^^" 
J*u assembly iiJJl cJLxlJj . iSLjJl J J*«^il J^luJ ^ •>• *l>rfj Windows 
jJI oUJ£JJj <&, SJUUI JjL.) jlj+l £• spL. JUrtl v* ^ f lkJI u* *L*^ 
jjp o^LJtJl o>Jj <.j£lj .(iiiJlJI S^wJl &LJ-I oQ**JI Ji*) Ji* *«v- v^ 13 

Jl J^l JJ«-idl ^Ui3 ■>• (j^^ i£J^s *£** *-\yr\ ±£*S of <-£ : ^^' J^* 1 ■ 

^1 ^ JsMj <^JLI Jp JU>; ^11 ljL±l\ Windows NT f lkJl ijLu : i*±\ J jp ■ 
^ JI4JLI i>U»ljt oC-J 61 .(HAL) (jl^JL-l Jb^ i5J») ^ ajj*ll y^-baJI 
.MIPS R4000 ^ _ gJUl ^Jii Jj^ vil Oyu'UI J*p ^L* Oy jjfcfl ^Jl ^iL" 
,y iLk. tr>l / JstJJl ^li? j»5^l oIjl>-jj * u liil Ji- OU+1 HAL ^ 
jup JpV! ^jiJ.1 oli JyLJJI ^JcJ i>-U- V <i-»« ,>LiiJ.I i5jsJll ol i oCf^Jl 

• i5>-f Jl Ctx*^ jLJl 
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^> &>. jjjLp J^xl-J ^Jl ol^Ul Jl iLdl J.J.,..:) Windows NT ^ IkJ! ^S ai) 
._^t iUS -Up •_•£) ^^f obSl. JJ JtfciVl £k~jj ■ ^y^ •/• i ^Aj-ti J?yj k 32 

:&L*Vl 3-2-1 

s 
Jl i'jUipVl «-~tf .Windows NT SyJLJ liJWl ^ a « ,/ d l ojlLI cJlS' ipL^I 

tLy OjjSu jf J-i-iJI fUii <J* <*?£ lit tj» t(J,^Vl .^aLhIo *j£J ,jo&£ Ui 1 ^' 

ilv^yJl jlj-^Vl /j* 4JUjCU~.j A~Jb J*lj JSlJto ,_^ jf JJutlJl ^Uu J* i_j£ 

. L<",..U tiy\ jt *3*~j iZy0JU\ j] 

. J^-Vl jf oLfljJl J *Ua>-Vl Jlvi Windows NT fUkJl tj Jjt ^Uj> J*Ip ^j .j-bz. 

titfUaJl 6y- *L»LS. SjJaJj tjliJ! J-^iJl a>-Ij) .4— Ai (ilkJLijf J.».h.t,...U «*I_^j i/pVl 

. (oUyjJil ^ JUj> Jp Jj*a>JJ 

:JJulJl f>QaJ ^y-^l Ujll Jli -^ spill jj*; 

JLU>. !y"|j ejlil £*lijrf -JlX^-Jj !5lilS t 5_/5lJLJI ejlii p&j£ djH> iJlJl tjlill Jjj- 
J^asJJ tl^LlaJl Jj9- iULi o^JiJl (jliJl J-waiJl >u>-lj) . Js-IJlJl ifclijl ^^Jtj * Ji^L-j 

^ku-i . (NTFS) NT oliL. ^UiJ l/ L-j t Windows NT flki! ^I^x. JbJb- <!&. Mu m 
oULLi J gss ^Jl *Ua*-Vl l^t U ^Jii\ •Uvtf gljJt JJ SiUi-1 NTFS oUUl ^Uu 

qU.^I oULJl ijij>-^ ,J*Uj Jakij ,_yajl» jjija 4 J,*.*?...! _^Aj . i>-ji-l ^yj*)! 

» 

r^rjli-l oUlJtoVl ^y v^ Windows NT f lkJ aJUI Lljll b[ 
15 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



iJiiVlj Wind0WS| ( _ r -»liLl J^mJI ^-\j) . -JjI^I *ifyj ijj^ fJl a^a^-j J«. » . " .... U 

£$ tS/IJUl J ^.Ujj JS" «I*v*ji p-^d ^V* •*?!*» L^ c?!^* Ji l* 1 ^./ W^^ 
s/IJUl Sjbi g.Uj.1 ^Ul J*a£)l ^lj) . gj>\j JSCii s^lJUl (iyUxuil iJjLiJ 

:&»ljsll 4-M 

f>*V t** 4 Windows NT JyLiJ a^I^JI ,_,«,,» .Aril <_ioAl toC^JI v»ly 01 
i»J*jV i_)l£» TT*'^ Js*™ 1 d* Ja*™* f^** •->"** til ^j**',*^ i— » «l t t^U J£ij . -UU* 
JLkfc JiJL i Windows NT flklJj .flkJI tr iJ tiiLJl oljlJU^jf i$j>-f J-SuU 

«ljJI jJL^ t£yu»» &»ljJ Jjli* ijJliiJl iailjJI *JL*« j* JaksJLI I O* <-j»j>>u 
.t_*k£ JJi-SJ *l^J J* rl»^» t£J*te p^ji Js*-- 1 _n* S^' *J&\fS\ J 5 *^ • ^-SjJaiJI 

iJj^* (U* £■ j.l.,fill JyLi Jilji« jf UUJ Uilji* JUJli-i J-i-id! *UiJ «1)IS" lili 

JUilS' S^IJUl /jj_)LiP f*?^ ij^J (oU?Ju aj» IjCjj) oUJUJI apjas? ,-,-*» J*jcl~j 

.iibiJI &ilji)l J^ ,j^£ Ujup ( ( «j'm)I 
a--."' J5j .iiJbiJLI ***UrfJl oli oU-lnil iju iif»- c-J ?3UiJl ^uiilyJi d)| 

.^j^-f JJ Will oUJLjo ,^* «J^I_) *pj*!f (^k)**^ ! ^* £*^J 3 JJ '^1 ^"* *-*-^JI 
(vj -LaJI A^M^aJI jjj« JJU ^1 J.i.JaJI ?vlj*Jl J-^ <~iij*aj oil*] (_jS tSlfTl* p^ljji OjOj 

.(l^ *IW-Vl illJl J*^Jll jaj) l^j SiUb JbJJL-l ■ JJ 

g*l_^JJ JJuiJ iu* Windows NT ^IkJ! ^ ( wil io^iJl iJiJ^I JUc-J _„pj 
^JU, Jp JJcixJl xpj .Winn 32 API -JjVl IfjJl J^-Ijlt ^U» ^_jU- JJ AliJaJl 
oli-kJ ^» i^'biil O* 1 ^ 1 Windows NT flkJ C*ll ilp_^j| ^JaiVl jjj; t Intel 
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Jtj .LAN SjbVl g&yj OS/2 j c~, 16 Windows j MS-DOS l$J U tSaj^jll Microsoft 
LAN j b 16 Windows j MS-DOS oU,k:l SJliJl CailjJl jiLs t MIPS RISC oU-l*, 
jJUail ^y^s iiily Windows NT /.LkJI jijj i±UJi5 . (SlS^ ^>j> JLjcl-L) Managers 
IEEE oli^ly J «_jj*II POSIX JJtidl (.UiJ J*-U UilL jLeS POSIX oUJaJ ^ 

.1003.1 j^Sj 
olllil Uirf Windows NT flliJl ^Jb lifjJl J^IJb" iJirf « &ilji!l Jl &UJ 
(HPFS) OS/2 *bVl ^jll oliUI fllkJj (FAT) MS-DOS oliL. ^ L^j Lc tto^-jll 
. (NTFS) Windows NT jujuM olilil f Uii, (CDFS) CD-ROM oUL. f U*ij 

>bVl 5-2-1 
t-iki- .j^S *bf jjb: Windows NT /.IkJ j^Vl ,^-^Jl «_iJjil jlS" Jii 

'^'-"JJJ calSUdl oUjjj tiJaJaiiJl (*j— jJl CjUjj Ji* tiiiSlI ilLJ-l oliJiJl 
i*jj~JI 5j^>-Vl 01 .»-t>- Qp^l olsjL J*iOuJ.I JL^jJ Sjuj^ 5JLU, t JUl JJLsJl 
OlS" JUJ .Uif LilSj Uj^- JJuSdl j»Uk; J^Si Of «--£ 'u^ • -Vr * ,J, f Jt2>«J ^y^" ^ 
JJui UbJl aJUjJI oJpL. -iSj .Windows NT /.IkJl jj^tj il>-y. J}U Uju> jl^-I *bVl 

:i_iail 

oli jJj ,*bVl Jp fLa^l jjSj; £. Windows NT ^.UaJ J oJsC JS JL*» ■ 
*li»it> flkJl oUIpJi-1 Jli*i-1 ^ .<, iaJLd.1 flkJI »lj>.f J* *bVl oljU>-} 
^rb) . i£f it-U* ipj-. ^f oUvaJ i.bu ^^Vl S^L-I .Lidl oly^ iUjL.aJl 

J* Jj^asJJ joljJln ^LJl Jsoillj ([^jALIiJl o/SlJUl ij\i[ py^» ^-jLJl J/nrtl l 

. (oUjjUll ryk Jb 'jA 

JUaJ^l tjjtisll f Uk: <^Jltj i£j ^Jl (oUilll) a^JII i*j&\ h&H\ j* <_j. m 

JiyCj JUjjVI II* pLi jiOp <jL-*aJj . iJUalJ.1 oUJaj «^y ^^uJl l$-iuu « j\^Ci 
*\**Jj ^UisU gtUjJI t/ *~ ! *Pj~Jl iJU JJLy ^ df J^Ji ^3 4 oUilil .lif 
oULUll» gljJl J^iJl ^Ij) .JJuldl f Uy ^ J.isi, tj ^ (LPC) jtf Aj,^ 

. (oUjLJ.1 -y> o,y J* Jj^sl>JL! «t_JLiJlj 

**J~ "^J *k*i (J*i* <fj flk) J*^ f UU V >Ji ^ ^j» f Uii JS - ^ ■ 

^j-i» tr-^ 1 cH 1 £rb) • (j-^ 1 J^-l Jl "iU-s-l JtfVl f UiJl oUiL. 
■ (cjUjLJ.1 -y ^.yi Jp Jj^isJJ «5l*5-Jt( ~£t.j&\ iJiiVlj Windows 
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oli J-i^Jt fib J.-J J Windows NT f lkJl iSLi oCf l_^ ^>| ol£ai *\± Jj ■ 
> J^a^JJ «ol5LiJl *UJ1» ^Ul J^| ^ij) .LS^Li f lkJl -^ l^Ujt t UJlj 

ojiicll oUM iJaifj 5il«dl oUrUllj Sildl iSLiJl oNjSJj^ ^jo Ji» tiJoaJLi 

. ol„U:...U jS"i jji _ oU-Jadlj olj^llj J«. »7-U £* 

cJtf Jj^l w** 1 *>>ll «J«tj NT ^JUJI £-M <-^-" ji 11 **j**ll <Jl 

. fjj-iil J tb-V Ui«S 50 jf 40 J~id o_^ fi ilJLM J ^U-it 10 Jly- _ ;>^» 

-UiJl ilJJl ^p u&b>-U ^jL> l*^ 1 ^LJL— J 'd^J Windows NT f lkJl 
^IjJI J^lj j^l filly jygi <$>U, oLfljJl ^ u- ~>^J Windows NT 
|j^- Windows NT r lk)l .Liil OK ^1 Jj .Ui-iMO ^ J,jJ «j** ^ uiljll 

:yb$3l & 4-1 

L^JLp JU»I ^Jl ^Ulj Windows NT f IkJI 6y- SU* S> f 4»=»l J^l Tj- ^ 

U^i 4^-j J^i ^ #> i> ^ J^ J* cr" ^'^ ^^ J 

j^ j 4kJi cP >iju .i*** oujni ^ «5uu?, ^^J ij,u» yjib 
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(tUfcJt J*» ii»m ijak 



2 

J 



<^f VI • ( y , J i ^ 1 J 1 * ^.A 1 / 1-^^ 1 l J*^ J d 1 * 1,1 CJ, -^° < J l * jC: - , 1 ^ c^ ^^ t4jup 

JLX-.V J_,VI fU.Vl <>» .CJ^-U-I oj^-t JUXL-M Ijjj^i ^J JJtJdl fUU 

^JUlj jljjVl Jl* CJIJO J^j J^»-f JUjcu-U S/lJUl J g-ljJl Ojijdl ji- tuj^-U-l 
.Jjuixll LlJ *Jj v_jj-.U-1 l^rjj ^jJl *^ Olj^ IjJj I^Uof »j . Jij^l iuyJI jf 

il*- j Jji-liJl iJkJt ^-LsJ Ji ^ «^>- J <L)by«e (jijs^Vl (jj-UxJI J^U- i^^jy-i 

. 4*1* «JLJi£j 6jJjjJ i-Jj-oU- J£J ( jtfjjla" p*l»jJ ill? 

y» ijljll *J>f <5>M» .*JLjcu~. £« jlf+l ■>jlj>* iljLJj Ji*^ 1 fU*J ^ 'J^l 
cbU .JL& v-jjIUI J»*JI Windows NT Js* f L*ll jlcu JJuiJ fib p-li . gjULl 
JUxJl -^ iJl^lj v^ j»Vl (>J 'f 1 ^ 1 *->•*« Q^ l^ J*^ >Ji ^^ 10ULUI 
.11 Jlat ,»j oj^soJi !juJ SJb-lj i-j«Ji J^A: <Js*~ :i " f ^** • "Mrl** (>**• JLiiU *\Ai S-Jb-j 

J^j^J.1 ^loiw t !>ViUJ .cjpi ^jJZ J ujilf ijii j>« oj-U-l -jSlr *iV iliU OpL^. 
i^jJ ,jv^ ?"lj y <—j»»* l»-l «-i «aj (j$*>- y otUM j jji-l . U t«.M.« 4pU? *£ \^ . U; ».»< jij^ 

0UU1 Ji j^jJi pib, o/ijui jj^iiii r ik; pJjSi t£ JUii ^ljl. Ji auj 

Sli^ Jj tjJUAtJkl Ji iTy>UiJl fc5lll Av^j* ii._^» J Jji-iJ ^ JS" v_jik^ .»>f>-Vl,j 
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fjJ>y> <y> dUi J-*xJ Windows NT »lkJl Ujux« jJI ibyaJl d\ . IgJ* jylyM ,, ,,5" 

. wjUS^JI IJL*> iJL 
A .Jsi-tsil r UU JiCi J* y>- ^Jl gJUl J^ill IJU ^ JjVl ^1 ^JU, 

uy^waj" dJliJl p — aJI uji**. . iUlJlJl <t^j j^lL, ii^ |.lkJl Jp oUl jUJl p~Jd\ 

.SjsJi yiau-Mi <bUlij J^jdi ^UkJU o^Uj 
Windows NT fl&Jl ^ili 1-2 

JjO*j dji ijlJall oUj* (.UaJl ^Uj^} OUsiJ O^y. g-jji JJ .-bSj .JljJb- JJ«-U 
O^-jj ««*lj J^P jit} y. J-i-idl />Uaj' ^jji o[ .HAijjA\ <t*aJLa>- JS" t_— i£ fjL* jf 

.UJbL ^1 ^lj flkJl ujy_ jJl oUjJ-Ij SJbJuJl Uljll 

j>Ua_Jli .r^ •■k £-*•> ik-<lj_; Windows NT /»UiJl --«wa; ^Ai^Ji JLaJ 

t LJJL«) Jji-SJl pUaJ Si-Ui* oLL^ ^jd 1^ / \iLjz~j> U-iy; J*jC-»j Windows NT 

sjj* SjbN LJir L>-iji J-jcl-j >*} -uUniJ, (POSIXj OS/2j MS-DOS j Windows 

5iJb»dl it-Uil iiiJliJl r-ij*JI jvJj . QJLo-hX^oJLI L»jJjJj »iJL/Li» J£jj JJuidl *UaJ 

. oU-Ull Silo. v_---lj^ ja ^^f *bf j^ Windows NT »lkJJ (SMP) o^Jbdil 

J <JU*I-Vl ilbJl J^kJl (£J>\ . libzt. jjt IAju JJciJl aUsl S^iJi *Li4 -j£r 
^j tol*^^ <>" i***^' Js*-i^l ("1^ (^" i MS-DOS Ji- >-^.Vl JgiJL-Jl ijilf 

.JjiJiill *UaJ 5jA-i (J ij-» fUaJI i»*^l« 41*5" J_p- oLil^Vl ^-4^ c$*-J tjs«-i^l 

Ji>- Jl^4 JJ iS^y. •£ *IjtVI JjJ«j oV 4-a^» SJU* j»LkJI IjL*> Jx« a^jI -yo jjS^ ajj 

. flliJL XsLdLl j;* plyrVl J 

•j* V-kJl T^I^JI J-^wJ ciijWl £oU-Vl J-i-iScJI iJajf IAp U t <Ja$l J5" J 

20 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^/■Jt— JLI «jij J^.C.J.1 Jai J| b.L£ ijwJl J-i-iJI /»Ui; JJj£ t»Uai!l ,»J»Jl» -»ip 

.(1-2)J£JIJ 
^j* SJ>-lj olaJs j lf**ajj CjI^-j Jj J ^ -t J I /»UaJ «_iLai ^j^ jt.o./iV n-~Jb 

ftM JU+ 1 (Sk iMultics pUaJI J-i-idl fUaijf VAX /VMS Ji. tiJa^l ,yuj 
iJUl i^UJl Jp (2-2) JS^JI ^ijj .(Sildl 4.1JL.-JI gJUll J»Uf JLjo-L) oLUJl 




(1-2) JXJJI 

ttJall (CtU-f JjA-il flti 
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(^-J* 1 g'l'ji 


... 


i/s^" 5 ^Ji 
















JucJll ii 




u ir 




;ljJl it 




f ltJl oUiu 










>' 










oiilii f it; 







I 



^1/J^ljlfrjSjSUIIyW 



gJUl iljo^ 



jl*+l 



(2-2) JSLUI 



^5 <y JUL JL?i ii-p- tl^JJaJ ,^JI (OULJI oLJjj) -Ui (j^aii^* <£>-^~* O^U-lo; 
l*Jb JJciJl fUal ^ JUI Uljl UJ SjJl .JL* ^5 .Sij ±£-j* «U» (JLiw-3 jJl SytJtJI 
. £»^, jsi, f IkJl J* J-wu jf Jl !> JJ j SJb-lj U> «Ub Ji-Vl tiJJL 

_oUiUI ,y iJb-lj **>** J**i~d *r* J*j ioU-U. »1p Jl Jji-iJl fl& ^--a: 
J JjL. J^ jLi, . gjLU iJjJ*- oLiLjt SJLUI *LU1 oUiLy S/IJJI oUiL. t ^l*i 
t «JUai-ll <_JJaj . ^jUaJL. i$Jb-V i_»Lis~. v-JU* *f^ jia; aU ii* *i~>- J^c-il i*£ 
Jl <JL-j JLyl *k-l* lit. 1 Jute gAljj jt j4 Js^* fUii OJ&i i>j& Of ^ tSJJl 
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.(3-2)J£jJl 

* * H 

i^ j^iJL. / lJI.^7 ^ IkJ Jli- ui^y _^ (3-2) JSLiJl J ^J.1 ^^l ^ij*JI 01 

»-XiO*«j t^i«3 .^AST J*»u t5^>- Vlj SljJl ■!** (J lJ«f ^Ji J 1 *-^ V 1 * U^*^' t u L l » ^»-^» 
i!j4?- -^ i_iitl LJi 5l_^ i Jilil / tJUaiJll jt^.tf.-J ^oU< Jli* tMach JJwiJl ^UaJ 
otsUlo; mJ Lc t y-F t^ JSJ . S^f^Vl oU~-*j iyklt SjS'lij JJL. _^Jl jtytj L»Jd\ 

.J*^J.I JaX J Jwu iClSLiJl *LU[j oUUl ijajfj (APIs) iiJasJl ifjJl 



J-1»J p*u 



Sf u ji 






j/iJUi ^il. 










feLUlpiL. 




<-^iUl piL. 



lSJJ\fiL. 








u^'fil* 




J.« - .-ll V 



i$j*~* ''j 5 



jl*r 



iljjl Jut 



JLyJ 



(3-2) J£J| 

l^aili / cJUxJii jjlu fib; 
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y.i.i'. i.. '.rudi.^.Li.iu ai.u i. i..ij i i.i i .i .iii .■j.j i. Mi: 



. pj>&\ I <J>\JnA\ gijij oUJaj i_-Jjll pSj*Jl Windows NT /»UaJI ^, J*xz-J 
iLJL, ^ ^iibj jjbj . NT ^JLiJl ^UjJl Windows NT flkJl J SlyJl Jai j^J 

. OU^II »Uu ^ «-lj^-fj *+^' J*-^ o^UrfVlj (SSLiJl olL-> l^j U) ollui SJiifj 

. 4jL*j SiJL>J.I CL>-IjJ( objjjll ,j/» **y>£- j* i£j>^\ olij£Ll oJSOi J5 

NT Sly iNT^Juidl p-^l ,y aJLaJI ^LiVl Jj /u^Vi-L^. ^jJl NT ^JLi^J! 
J^ 0UJ9 J NT ^JLidl g&jAi i5>-Vl oUjSlI l-JjJj . (HAL) jbJl Jb^ £Lk>j 
i<Jajf J oJj^ll lilk? j^^iii^Ji (jy~£ J-*-iJ ^Llaj t-iJlt) NT Sly JLiJ .JujSlI jjJU 
(JL«jVlj idaUllj <L*JtJl iJjJb>- 1 "&** — l £jA*ai\ iljJl j -Jtlll / i-iUal-J.1 Jji-iJ 

4-L"Vl oUJlSUlj oLJjjil ,y ^j*^ ^ jbi^J .ilcl.1 ^JUll S^lyj ^bi-Ml 

*~£. SlyJl cJ- JerjD . Jpf t£ji~c oUUJNl J-kJ ^.Lad! £*U^JI £jb 1$!**^ jJI 

NT ^JLiaJl g-UjJl <iy SlyJl ^ ^1 !>Lill ^ HA> i(DLL) HAL ^.LjjJI J^l 

. SjJSL. ibJI gJl~ HAL iiij . iidl j!*JI abJl oli^l ^ 

Ux* jjlll/ vJUn-ll riji Windows NT *UiJl J-uc«j t (4-2) J£jJl JwJj. L£j 
( _ y <u>J.I ^jAJI (»UaJI C)f j^pjj . j^«-ij cUa! Jajs**? Sj.^11 aJUj^LI w*IjJI_j APIs j^jJ 
cSj^Vl oUiiil <3i» ifUiJl JJuiJ ^L-f ja, J-^oJlI £. J^lJixJ! Jjj. (^1) Win 32 

«^U j j*p ^a. ; ta:ll rtaLijJI oU;-Uj» «j» oUiiil (LoSj . J-jiiJl x& \Sy>^ oUiL> 

. NT (^JLiJl ^U^l J jijl» Jj^"^' Ji^***' U^"^ 

: Ji\j» Sjip *ilil / i-iUai_ll jrij-c JU*w>[ ^sjj 

-Ikll <JlJU»t &x>\ b\ .NT^JLidl g»U^I i^L-Vl JJ^I (.1^ ^J' Jf~i ■ 
16-bit Windows j MS-DOS j Win32 UxHl API o^Ulai jjy y> Windows NT 
oUJLdl Uljl Jl JJfe- ,iL, Jl API J_? J^J ,p>j .OS/2 j POSIXj 
. 5Jjf-j SJbJb- API o!>UlJU SiUiJ £jj> c ^Juidl 2*U_^JI ^« oUL-^u-'Vlj 

Jai J JtaiJ oUlUl 0Vj ^JUD SiUl .(5>^ll oU-Ul ^ o> fa JUUj 
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JL-jl £k«ll ouilil ^k-j t JL*^J Jil-jJl J^-Jj (•-&• /oUxw. goy 



/ i >l ft? - - * V 



( i *' -j^"-. i * % 



v "" in ^f V o s/2 J K^^j^ 




jbJI 






(4-2) JSliJI 
Windows NT flkli ^1 / ol^,„U 



: jJ153I gji 2-1-2 

Jjuldl i«lijf ^yiJLa^ t&jl£ll oCfljJl *UJi 4jl^ J iBertrand Meyer jjU- 
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\S* JS. pMi Uj\A p Ujp, t ^JD . jj^- f Ui; jw. j^ .^ ^j ^, 
olrfljJl I4+UJ Of v£ jJl oUUl Jp iflfll £,kJ| jjjj t ^ jpVji ^ fU fcJ| 
Jtf, oUrUlj oUill _ flfcJl ajlj* JSLi oUUI JiJs ; Jj^j- f ifcj, .l^iLU, JUd 

J 70 Of JSs j}\ oClU^II iufl^ jup a^Ij JiJudl oj oi Of ^c i .(l^) 
Uy «U1 Ji, olj-Jdl -jJL^j ii.Cf IjJl *;L*» . SL^JU safe ollfljJI <iK .j, ttl 

. 0, 0*- ibp ^U^^ JJUJI aijij oUUl J~J JjJUy JJbJL>- 

uil>- 'J& J*i j-J oli oUL <^ yk ^Jl&lj .ohfl£JI -^ oUUJ J*iJl ^jjl 

APj^jf *k*«l^) ^\*u (oLi^ ,_5»-™j) ^*-"_) (jrfuUfl^ <t-y>£- ^-./C.^ y*j . 9-y <-*Sj*j 

.oUiill ^ 
Windows NT flkJI J.« x t.. ^ 1 (Meyer <uyu \ e li^) Uli ^15" fllk; ^J <lf -*£,_> 

aLu-I^ ^JUjj -jJl^ _£Ml S^»-Vlj tfjlill SjSUJlj olllll I4J Lc_ 5Jb-lj iU*. 

* * £ * - * 

. CijJI j-» Jp f IbJl J 1&- jJl Olj-Jdl jrut <y lijjlaJI «AA «_44Jt . ,y f l£Jl oLiL. 
•jJl£)l jjJu Iwi i_^ 4 JJJiJl fit J oljjJJ Jl t JUil J-- J* 4 ibJI ^ ^Sf lilj 

■yl£JI JwfiJ ^11 SjiJJl jkjj .jW\ > J**: ^11 oUilllj ibJI ^ J* ^JJI 

Lujbr- USU *Lul |U '^-^ *j'j* f*^ f lli;J, 5^ l*«* "H 1 ^* J 5 ^ • ,/> f^ >&V 

. iiyr^\ ljL±l\ jJu Ojj f IkJI Ji oUiy 

: s_^ djrf ui^j ^ Js^ii fit: -LiSl 0.U tJ wcJl oljJb ae^J «UI 

^ »^ y,j . j-b- J£^ If+U-j ojlj* Jl J^l J^isM fib: gk-j ■ 
^U. JLwc^L :5JLU. ^ C ^-A*^- ^ '^-^ o^. *A *j*u ^ ^-^ 

J^l U ^^Ji JjU- L.J^J .^.>JI cr^ C^ obJl^JI J* 0V OUVl J^lo ■ 
jllfll 0/ *4Jr jls»l ^ J^ 1 ^^^ «>" ^^ ,:5L * ,1 ' I ^ <£* '^ ^ 

. JUaJi AiX.jf ^jLi- S>li «>• (k»J *^ 
^UU J*^" .J^fjl Oi^ «J« ^ ^^ <U -^ ^ ^ ° b '^ Jl -^ " 
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0J£y jIlSJl !>i £.1^ ujJKJI OL.fj jJlsai SjbJ £.L^» tdJliJl J*mJI . «.,». 

. UjjJb, Windows NT *lkJl oLllS" ^ ai^-j ^JJI NT ^JLidl ^.U^JI 

:ijft£\ fcidl UUl 3-1-2 

*L$il gi^r Cj^J- <^J- t Jb-l_j JU* ^ JS\ Jp lj^-U-I ^_ji4 Uji^ ij&j . JLidl 
J (Jajti JLij 0j4-Lw Jp <j 1^ i^JJl (-j^uiU-I ftJax-j . SjJL«d.l aJL-UII j^jyc JJ SjjLcU 

, 4j=LLm i>* J^ C^ ""^'j V 1 -' ^i ^-i*" '-AJ *^^ fj^i *JLl*ll jJOou JJti; «LLaJ 

jjp isLUil i^pJj ti~>- tOi^i ,>• *ii {j*^> aJL-IjJ.1 SiwLidkl J-i-idl idkjf i .a:.^V 

.(5-2) JS^JI J ^ 1^ .!>ldljf S>bil 




e/j/jAjis^j 




e/i/jajjiij^j 



(5-2) J£jJl 
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Jp 4 A) gjUl ^jJu Uiy (ASMP) 2>Lx. jj, s^lo U-Uc JJuiJl Uijf 
. tai J^jcUI uijUi, ^Vl oU-Ul JLL- j^ JJuidl f it; ijuZ .Lid ( Jlill J^ 
.Ltrtl %- ASMP JJLiJl iJijf jli tjb-ij ^JU, Jp j^j JjjlJi f it; S^LJi jV, 
JJvidl iJiit u^b^j .Sa^f-jll gJUll £oU-Vl JJuidl i»t;f jujUc j,> ^ Lj 
i^X\*A^ cui. ^^J ^L*. £. gJU. JIL. tj UUi. ^ &* J* Jui-idJ ASMP 
•^ abJU .aia; ASMP Jj^l ijiif J**- ^^ •_,£ .Sjijdl i/|jj| J* aUjLti V 
i>-.-pj 4pjJ J OlaSft ( C SUI j-i ^ aUU iiBJ.1 oljlJU^I js-,) ,^iJbiJU Oi*JUl 
iibS" Sil^l ^£ _,f i£w JJ.JJJ Uirf ^b jbp J* Oi«iUI J>**>- Ul *_-»«J .JiltfAJl 

.itp isdio J£l JJtJtJl fltj 

fllai JJ.-U t Windows NT l^i Ir t (SMP) 5>bu Salcu U-Uc JJuidl ZJtiX gS 
.lt~j L> ljS\Si\ iSJli-y ccJjJl ^ j olsLUil JS Jpjf j>. gll*. ^f J* J-iiJl 

«L~J JUjCUaiJ « J aX,.. j 4*«ii t LJulx!l aUoj OV Si JUdl ol^-lxll 4»lt £oj Jill ajlft >» '-v" , "j 

JjliJI (.it; ijLJ. oM jiucJi cJj smp i*t;f j^ias t^itJi J*- iji^l siL>b .Sjyt^ 

/. JLi^L»y« jlJldil ibJl OVj Ijc^b . Jb^lj «Hjw JLuu lij (ij>-t oU-Ijui Jp JLidl «jit.~T 
. JUi SMP JJuU ^ *LU1 jCJl ->. i>f Jl ^'L -^ 4jLi-- JCti 

iw*£ <uV IJja-^jj Aiu»Vl ^ oiU i_ ^Sjj SMP idaJl (^«^aj tASMP <«JaJl <j&**j 

Jjl «il oL_j^ Ul . 9c*?waJI JJtJScJl jL./il i-jy j^> OjjLJiJl "*~>-_jj i»jJa>- fj^" <J' 

JJ«Jdl i»tjf ci uf* ^ S^lcdl i^Ul iJijf J Ijla«: ^5t ^ tS>-Vl *IjVI ^Ij-j 

: U.UII alcu JJl^J /»lt^ <^>-Uh ^»l>- Uj* SjIp Windows NT j.ltJl J*^. 

^ tj SjJOcII oU-Ul Jp> >j>u gJU- t^f J* Js^' C^ s >^ Js»^ J* I)- 1311 ■ 
^^^ Of jS^ 4 oUtUllj «_JLlJI aJj^ Jjto ^Jlj t !ljJl Ir-jiC aUS^Lj .cJjJI 
A^«-i SJLU* Sjj^ J^ (Jls-lj gJL«. jt- Jio" U>>-) J-»iJl ^ ol>-S JS" ,> 

.,_^pf *i>Jj) «i»la 
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■y, iiJb*t *I}>-1 Jukj SJL>-lj ii-Ul t»_JLsJl rt^j . JO»-lj 4>-U/> fjA^o SjJUXo XjCZ 

l^jLc iSj.1 U-Uil J»-Ij JUttl oljOij oU-LJlI ^ oUSl£)l tfjlil ^.L. aJ\ ■ 
.JSL-jJI jjj-d Jto-...U jLoiJ-l giUjJlj SSjLlslI S/IJUl 

. «*1«JJ ilpyJl iJaiVlj Windows» ,j~«U-l J^wJl j Windows NT 

Windows NT f lk)l 4£ 2-2 

aUjJI ;j> JajoJlI Jai j^-i : l ju k ~i Jl Windows NT j»lkJl &> [»■;-& -j£c 
Ow .(NT t^JLidl «*lijJI) SljJl Jai p~ij (Windows NT ^IkU wil Slp^iJI i«ii;Vl) 
. SJUl i^isAll Jp (6-2) JSLiJI J Windows NT (.UkJ J^ki. t^^y (*— J 

J ^t:...; l,^ J? oV il*^l Vv*Jl <*JaJ^I Windows NT /»lkJI oUiL« ,_^Lj 

jyiljjJJ iuykliaJl S^SloJl »UaJ Xkjljj t^^Vl oU-LJ.1 ^yi £^£ Sy^li oli iliU«ji SJLUjo 

jiji ik-ljj'J^aS l^ iL'Ul; 5/IJJlj *J_,Lita; *^ £*,i]| iJiiVl oVj .NT^JLi^Jl 
ol>UUl ok J-t-jJl L*-^" (ill oljUl (6-2) JSLsJl J i^jjl i^kUl Jtc . JJUjJl 

. J&JI J oljUJ.1 

jyj *?jJI o"sU-I^Jj NT (^JLidl »«ljjJI ^Jajc^wo p02; cjLJSIIU . JilM oU-Ua -^ 
#lkJI *Sj J.. rtit; jU-j-ij <jdUJl (ju>— «Jl oi .ij»k?J.I oli-kJl fljpV JLidl oUa^ 

.Windows NT 

:C^ll &^Jl iJaiVl 1-2-2 

giljJl ^lai-i API JatljJ ^ ^ji flfei JS" ^ (t^lUl j^jcJI jji ^ 

jlL ^iJl jjAll Jt ilL-j \y.JS t API Oyjj uAsri" £«^ ^■^^i. L»^^j .»*IpJU-.J[ 

^i^ yi" J-j 'NT (iJLidl ^.U^JlJ (LPC) Jst »|_^.| »l*aa-.l **s-j ^* API jjjjj 

.^oiJ.i Jl iJL-j JL-jl Ji> -jP |JUI c^w .ilUil JSL-jJI ^_^i] 
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f Uidl.i>Uw 









uJUl 



eUj^lJVj 



liyilUlSjrUJI 



iljjl 









sSLiJioU ■ 



«/ 



(HAL)ikJlJi>*Jli> 



I 



iVjl 



_ti_ 



»lk)l i. 



(6-2) JSUJI 
.Windows NT (UfcJI J>V id** 

i»ll UiJVl :<^ll £yUl U*Vl ,>" «W > Windows NT f lfc)l ^ 
^JJI J*«sJU JU ^jm J^\ j>^\ f UiJU .iUSdl Z*jil\ i&% ci^il 
,JU .API tfjj ^ J*>* «/>*=-- U ^ ■ J^* f^ 5 Jl iIU ^ &-> >■* 
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Ja^l ^y6\ f lk)i JlL . Jr^JLl ^>J| f IfcJl Jj LPC il^jll ^ »Uji-Vl U^ 
.^>-l LPC *lpJtu-j jL»jJ Jjjt JUp ^yL. 1**11 jvUjJl iJL-U* JJ ij^xJl a>-jjj API u!?Jj 

Jji ^JUI WIN 32 ^yJl r UiJl yb Windows NT ^\Mi J^- ^} ^ ^f 01 
Jji 4 dUJJ «U»1 .iaJdl g,\jj\ Jl Microsoft <y 32-bit Windows (IkJ API O&j 
Windows NT f>Uid! J^c-Il ^ J-Jaidl J*| j-Jl ^ lb Win 32 J^Jll ^^1 .UfcJl 
Windows NT f UUl ijj, dUJtf .J^kll g-UjJl g^j J**xUl Ja> J& p&Jy 
16-bit .^Wl ^1 fU&Jlj OS/2 Ja^l ^>JI |.UkJlj POSIX Ja^l ^yJl flfcji 
.((6-2) JS^JI j Olj-^Vl i)li* j^^l) .MS-DOS Ju>±\ ^Ji\ flkllj Windows 
J>o ftfc-y Win 32 ^jilt f lkJl J**^* l^ API oLljj jy v^l UiJVl .JLa, 

•(^A' o*-y^ J**s~ll 

JLio oLlL> ^ _ *UlSill i*yJl idaiVl _ iJLAl *U>A\ ix-jii\ idiiVl l*f 
Oub^-lj 5JL*l5ill £pyi!l iJiiVl ,y JjJlJl CJjfi Xiij . J-iJtdl *UaJ il^ll t_i}Ui.,jJ| 

yP^Jl flkJl :Jb-lj J*l£u ^J f\k ^ ^ i Windows NT flkJl jj^k J^U 
Jp jjltJl OJ OUVl oL-L- J^Ljj J***Ul Ilc j OUbU ^>!l flkJl JJcJL. . 0l«HJ 
*UiJl ijlj^j iv»ULl iLsaiVl olS J.«.«-.>Jil oljL->- v_JLcj *j|i t ^i*i . J^II «_»^-U-l 
flkll JiiUi t dUJJ aui . Jjiai JiLyjt JJJb' oljl j^l jl ju*»V S^U-lj Jj^U Wall 
oUiSj «_>Lci-l *— J iiUj j U ^JUtou,.!! oLL»>*j jL*" oliL SJIpIX Jp OUbU (y^ill 

iJutS" Windows NT flk)l J olsCjJl *iq oCf I^J oUJ£. "Ap *aia«j ^JUoS" 

J>£ J U-U. ^ t 0UVl UIp J ol5LiJl .Lij^l ^^il! UkiVl Lf ^J ^ toUoi-l 
LAN Sjbi ^.IJ^ «LS j^iLy JbJuLl ^jll iiU[j J^vjil API {jtijj ^M^J J^jcJ.1 
(50j|JL>- <^ry. ^rj^ 1 ) J^-jI u" Jjj-^' *^i\ l)JSC*_^a aja+l t>-jl.l il)L . Jly)l Jp 
1( J* -Jl J^jJl v^-l^l jlfLl jl vlilll 0^„ V Ujup iSLi ^ gji-l / J^jJI oLli. 

■j* (.j^S" t ^1 — oUUl ^UiJ oli-~*S' LAN ijbl g.Ujj j»iLy LAN ijlij mC^J jl,jUL| 

.Ob-V ij^ ^JJI NT 2>l / J^jlJI r UU 
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:^jujiyi ^oU^JI 2-2-2 

£> J^loJI *Li^bj t Windows NT flkll slyjl Jar ^ ^* NT ^ju-rJl £.1^1 

ik^J.! Xjp^iJl iJijVl «.;la-^J jJl *UaJl oUJb^ : «_4jU?jJ1 ja Cj^-y^r J-»-«^-i V^ J* 

oLy£JU JaJi 5^1.1 <£l>.| JJI ^^JJ^'j tUftUjLL-l ^JuiuJl ^"Ujjj oj^-Vl oLj&U 

. (7-2) JSLiJl J o^-l Jdl ^>y . ^JLidl £.L,J1 ^ '^yr^S 

Jilij <c£) t A; i^>Lsi- iMxji (J J^oljl* J5wj Jiiij "^ _^3 . iJx^Jil ijPytJl i»lijVl /jP 

j i»4* ti>l-L?4 dyt&~ -ii* -LXj V"-** ij* *^s*- ,, ^l Ji^ u* •■'J^J'" ^l*-* oW>" (J 

.JJcJLl cJLS" jjJI iytiJIj *i«JHill ,J* NT SljP J,ji~J tsJUll i _frJ^ j^r /J»l^i 
jjl lyuiA\ ^1 -^1-1 fL>jl *i sJuijj iijjJ-| iJjLl <L~>bll »UaJl «yL-i JlyJl ^JU-Jj 

J5 f-ijZS <i~>- ^(j^jjl Lfvix; (j* l^J^&C— 1 J* (iJLiilJl £«lJjJI olySC JaiU 









,j#^»v 



j^auijlM ' -faV 






'.-M.W- .'.-.■■IJt-W 'M- 









t) x.i. ', 



:ljJl 



jbJi jjjii «J» 









,«Ll3l oli— « 



(.UiJl oUj* 



f 



(7-2) JSLiJl 
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<_»f lllly . ^ibfe J5Cij J**. j>-U -dlxi-lj JJJtJl f>Uu /y J-L5CJL; Oj£U iliJi ^ 

OllJSL. d)V La_f ilf- ilf4 ^ JJ»-idl ^liaJ J* iliiUJLl 01 . JjLJI J (,5 J-i-Jdl -Uij 

. *jdyj> tijlaj J^LiS NT (_g.Ld.v-JI jhkUjJI 

: (_$ Jjidl «*lJjJl oUj>lC« cjUjj~-» eUif J>-jj 
fAy\ *j£j l^ii^ UjiJjj NT i^JLidl ^.UjJl oUrtS" a,^. : -jJliOl Sjbj £.1;^ ■ 

f l& ijl^. j^ j*j . J»Jil ^^U-l Jp 0L.VI oL-Lw- ji£ : OUVl ^-Ij- i-JI^, ■ 

j_jU_j k-^-iJl .L& (_i»j. j>j .1$-^ i^-iJiJlj oU-Ull ^^^ :3JLUll Sjbj galT,, ■ 
. UJi^L-jj NT oULU*j v.oLtj iJiLcdl oU_JUil by£j IfUutJ 

J* (Ju iLUjy LiUi^w. iUl*. ^u JSL-jJI jjr :(LPC) J* »lj^J *Uji-| JUL-., ■ 
"*^J j»j (RPQ a^ »lj^ *Uoim-V JUi-* 0^ jl -M ^ LPC 01 . c^j-U-l ^ 

.(oL.>dl &> ±iy Jp Jj^a^JU c «olSLUl *LSJl» .^.dl 

>ji S/IS !jb_ JJ-* t <y>U_Jl SjSlJJl J*o«_ :(VM) i>Ui)l o^lJUl 8>J g-Uj. ■ 
oLLUll •_,* U-U. Ol^p JU^j J* ( y^ J U-U. JS3 **,!>. ' ajt S Otjip i*~i 
oLyy* VM ijbl g*\lj> JJk t lJb- iLi* S^IJJl JU*sJ|.6j^ L.jupj .tfj^Vl 
Ouo «-»>_ U yy bo< UUc-| *Up oly&Jl J^ jl«_j ^y JJ sUsU S/IJUl 

oLULiJ ,>*l>ij xidJ c-JuDl JjJL^j oUbSs-Vlj oUtUJLI ... r •:...: : si^j| a 

. J*Vl ^jiJ.1 oli oL*l$3l jJW NT ^JLidl ^.U^JI 

l^- 7 a* J^ 1 ^^ 6* ^J^ oUJiC It^yj^ _y ojJL :^>-l / JsfcjJi -U»; a 
:iJUl ^>Jl oUJ&l c >| / J^oJl f lt; J^ ,^> S>r f ^j^ Jl c >| 

^* J| e^-l / J^^ '^^ {^IjJl fJi-^ :^>l / J^s-jJI Sjlal ^.U^j n 
.nt .^Udi ^.u^Ji ^ / j^jj Liy ja^ ji^JLi ^p ■ ' 
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oUU> J-.^- ^Jl olilJil f UkJ oli-~* :SS^!JI j^aUj iS^-iU JbJbLl ^1 □ 

abJl JjbS ^yue^A ,jj^s olw :NT <_$JLcd! TylijJl jU»- oli y^ D 
.«Lijt J*i jl^ ^ J>-jJI f^-^J jr>l it£J s^iU 

(jUJliLl j^«ljjjl L>JJ Sjb| g*ljji J.«. v» -j . f UaJl i^SU J Ij^-J-* «j>»ll ^jaII 
. <uilil-l j yj0j&\ Jl o^jJOcJI LjJUIj t^-^J VM SjIjJ| 7y>\jj> ol>*<iv» , <: .i ■,<•»•: I 

abJl i^i«j NT ^JLLdl j^li^l uu SjjLJtJl -^ i5J» j«^ : (HAL) abJl Jb ^at *SJ» ■ 
/J>odl o^-lJJ Ji. ibJl J-^Li; ,_,«£ .yj .Windows NT r lkJl JicJij ii-»- 

J^Jl -^ U^J .iJUslj gJUJU JUajVl oUlj OikUlL (3^-Jl olJb-jj r^sLl 

Jji^1> jfi i£j** O 5 ^ J* NT ^JLiuJl g*Li^Jl oUj£» Ji»L£ ()UI Jj i^SL. 

.i^Jtlj jLcs oUjI«i r-L^ U-Up HAL oLjj_> *Ua^.| 

^Jl S^LiJl CtS y Jb*J ,,.«.sa« t J12J J-i-U ^Uu jj» Windows NT *lkJI <I)J 
Intel 486 5tU) pjUlL i^»U-l ol^i-iJI ^^J r-b£ tj^ ■ us* - also *~**a> J*- JUinJ 
g&j> j tjJ^> (.Lit j^-j £ NTJl^ <y JaJI oUJaJI J gS ^j (MIPS R4000 jl 
.JJcidl flk X^b ^ ^JUii oli^l NT Sly is*»Uj oli^Ll .Ju ,_yMi .VM ijz[ 

MIPS v-^UJLJ ^l*- (Jl^ J-JaJ (> -Uiu ,^JI «^l-l J, t/ tCdl S>~i ^i" 

^ .t^l/y VJ- " 1 L*-^" J^? <>* X 3 ^ HAL ^ ^ -^ tR4000 

jlijt jSp i./i.l l ol^LJy 9jJLnl1 olji~i »--i>«ii If^J jU^"^ i**ls- •/«*-* jW^"' ol 3 a .»^ 

.HALoLjyjj NTSljJl oLJyj *Ujl^»1 

:s>r^» ^ 3-2-2 

Jai Af^-j ,y JOJl>- J-i-iJ ^Uii AltSj Windows NT *UiJl jJU V t ikj-o oUbiu-L 

« o^lJdl c-^ ^ .Windows ^1^ Ji«ijj Windows j.UaJl5" jJU _^i . J.«. « . - > Jll 

*-lj?-Vl (»j^ £a£ j* i*jj-< <)>r ?JtJI ^ LiVl jijJ . ?w»lj vJtsb^-Vl O^i t J « «* . ,„l,l 
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g-UrJl Jl Vjji J-«xJU g JjtlJsIl j* I.JU « Windows NT flkU UlsiJLI 

.NT^JLidl 

.•Jj^-Jl Sjja 1-3-2-2 

t_<L*>- tLJJl J«jcu~» JS" ^ i-ik; -j^f J-i-lj ^ U* y> Windows NT 4kJl 0[ 

jlc . *UiJI JL*L-1 <Jlaj j^jjl J.O.X.I.JI -^ ,ji»«lJLJ oUyUll »JLa 0L«!>U JUAjaJI iJaJ^I 

. (8-2) J£JI J J-»~~ :JI OUp j il^-ill flkll oUj£. 





Win32 



J**Ul .Lf 



(LPC) j# ,1^1 .UJt-J 



(2-2) J<JI 



t^JUt 0L.SU ^jH\ fLWl J| J~«xJLl cAajL* Js^dl *+l*« jy tilli* j* 
•Uaill a^^jj tlxfi^o J->— Jl 015* liLi .0L*Vi oULj sjipL? Jjli» oU^UiL jjju 
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^1 fUiJl ij\y> jltj^i : Windows NT ^ci\ J OL.VI ^bi, tJ^jJI ii*» ^^j ^ JU! 

J>*y ii*» cjs tU-l*. JU^U ^yJl flkJI *J^ iJ^jllJLI -j* jitJl Jbu 
£.|_^l Sjl4 ^.U^ jLto ^JJI Win 32 ^yJI f lkJl Jl 4J-U1I j^ ^ l«Ji; J*«=JlI 
Sjji *jf -A* J».<CmII C)j5o dDJbj i^Uil <jly^ owi J Win 32 Program Manager 
JiL. fcSl* ^j^ Of J*=4j SJuJlj iUll o">U*~Jl Windows NT »lkJI »*Jb . J-*wJ 
. cijpl jj-iJ J ilsuiJ J~>*-j ^jJ* SJtp ti* Windows NT ^UaJt Jiw 

r lk)l p&c, t Windows NT flkJl J* c Uc, LUb J*Lt. J**^, J^ lil>-j 
Windows 3.1 flfcji Windows NT flkJI aJSu t JjVl .jIju^ jj . LiLJL Win 32 ^p^JI 

. (9-2) J£MI J >, ^ ^ Jilyjj 

16-bit p*l jy Win 32 ^A^ JJuU J-jcJLI «^h^.> : 4 Windows NT ^IkJI Sk-ljy 

.POSKj OS/2 j MS-DOS £.1^ JUiSj Windows 



pie Options Wndow Help 



Program Manage 




FileManagei 



Pint Manager Notepad Ckpboad 

Views 



Miciosolt MS-DOS In a POSIXShel MS-DOS 
Encel Window Piompt 



Accessories Games 



(9-2)J£JJl 
Windows NT flkJl j J*«i~LI £ J^lJdl 
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:h^Ji &.jil\ UaVl 2-3-2-2 

Windows NT (IkJl J J**iJLl £. J>-ljdl Win 32 Jv>wJJ ^>JI f UiJI jj^ 
i$j^ cH"" 1 " «>**^Lj u - J^ 1 -' ^ glLill 4s-jJL) j»i^o 4Jji t^^X (*£>JI Ji iiU^b 
Win 32 oLJjj ^ Jkiw^j Win 32 ii-kJI g-l^iJ *iL. ^i nilU) iiUsiJ . i^llL iuill 

.API 



JLii Win 32 j>y&\ plkJl pi^o Vj 4 Win 32 oUJri ^ cA2~k)l JS c 

•IkJl aJ} <-i'jjcj V UJa; Ifl^ JajoJII Ji-lj L.JU-* .Win 32 JJ SJtfUl _^p oliJaJl 

j>-[ ^y f\& (jPJt-u Ul ^ s ^aJdl £«IjjJI j^ ^yiJl ^UiJI jit (Win32 ^yti 

^.U^Jl jiii ^ MS-DOS .k* jj*^ •>r :JI if"£~iJ> J^\ £*^ Js^ 

.((10-2) JSCJUl gAj) u a ;; l«:H 

kJUi^J.1 oUJaJ ifl.<.<C..J API CjLIjj Ja*>MJL) ijPyJI idkjVl j^ ^ ijjj 

^UiJl ajjij 32-bit Windows API oLJjj Win32 ^^lll fl&Jl ajj, ( ^!UJ .U SJb'LJl 
UiiVl & API oLljj itil^j oUJaJl Uf. g$ % . OS/2 API oLyj OS/2 ^^iJI 



DOS liikSU 
(VDMs) £y»Ui]| 








J-c-U Jdt 



JljJl J*i 



(LPC) ,> .1^-1 .IaK-J (LPC) 



(10-2) JSJJI 
iJUuil otiJrfj Ji*«U £*j4JI UkiVl 
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<-il» ^jLb* jtJTjiVj .iiisjt *ZjJaj J«ju Jsu^mJU j^py »Uoj AS d)V iil^Jil aIpjAJI 
UU1 . Jliil J~- <> POSIX ^yiJl flkJl Jl Win32 ^jii\ flkJl ik-l^ pJliJl ^ 
POSIXjf MS-DOS /Windows JJuiiJI iJirf Jp i^il oUJcW .JL* J**J ^ idUJJ 

.OS/2jf 

DOS iSU j^j .L*^ ^y ^Ui; Jli ja 16-bit Windows j MS-DOS SlSUt jjj; 
16-bit j MS-DOS ollJa; JJLiJ .MS-DOS fctfll J.U .k* jjj; ^Jl (VDM) A^UiJl 
^ ^y-Vl Ji*JU ilpjiJl JJuVl ,>p vital ^Jl VDM oU-U, JL- ^^i Windows 
Windowsj iLr M-\ Jvaill ^-\j) .oi^Jl ^ J VDM oU-U. Up JjUJ £&*! 

£»jA\ UiiVl Jp *-£ liALill ^ JS Jjbi Win32 ^^Jl fllkJl oVj 
^Jl VDM ^-jSj . L^yJ Win 32 ^>Jl |.lk)l Ji IfStiJu £> w' l5>VI JL^JJ 
IfLyj Win32 oUIpJ£-| Jl olaJadl r^*- oUIpju-1 16-bit Windows oUJa; JJLu 
POSIX j OS/2 Ce-JW Ukrtll 4y vilJJjf, .l+*yJ Win32 ^Ul f lkJI Jl iJL-j J 
^Ul Win 32 f Ikll Jl oliJadl vi^f J*r £> MS-DOS oUUtf Jiii VDMs <& 

t „ 

i^Jju ^j* fUi» AS A^lij . >-»L^x.«>« o13,m,U" »Jp **j JojsJl ^-pji fllaj ji.J>t....j 

•ul^l (*Ajj • i-iLicuJLI oll J al J? l^fjliS aJ>*-1 oUjJLv* <uf Jp JaiUij 4jUI .a"...>« 

JL^I V«iJ ^>JI flfcjl y. Win 32 Oji i VDM ol*Ly £*J U*f SOp JU^I 

AS JJtij Windows /»lkJI CiLSj _^Jij tJ.*x:...«J,l i^-J^ -^j-" 4U * * J*£ c£^' 



: XkJLI oUasUl 3-3-2-2 

oUJljL-l aIpJI-} Jjjt -y> U «Oll*Jl API oLyj Jay^H aIp^»JI 4*ii;Vl jlkf 

.NT^Jidl gkjA) &\ji)\ olij^l J^ ,y sjiydl ^-UaJl oUjtf- ^j t NT tfkll 

Ujulpj t (11-2) jSLiJl ^j. (^ .L^Vb v^b oULUil *LJl oUa>- jJLUU 
£,UjJl Jl *5UJI Jioj itlpJLU-^ll j>LJI vjli^i t NT ill* i.0>- ^J ^ ^Oi-d 

.Sl^l Jai J i.oi-1 Ji^iJ dUi Jl~ .NT ^JLLJI 
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Jy OT iw^i Vj . ijjjj-^ j^ *J»-b Jjs» Oji *»/• j>& Of *-«£j . *3jf ^Js-j — *1*LS 
. Ja.yn.fcU iuPjdJl Ljaj}\ oU-U- m ^jLcJ Ji *«Jk- *— ''>>• 

ii-Liw ,5? Jp J**JI Jp I,: jJi ,y> iyi 0*^1 oUa^-l Lfci o _>&" <jJl 6J°^ [£**-[ 

oU-Ull Jp oUUjJI tJU Jit JL& iiUJl u^U-Ull Ji*. ^tc-J V UJy . <-il^Jil 
. ifiil.AT-f ,^>dl U ,>«-# i>y Jj-^y oli*» Jp i-p^l "U&Vl <ij^ . cS^Vl 

•jJjVl .jjLxJll ^ NT ^JLi^JI gJjjJl oUj£y DLLs j C^ll *>>JI UijVl 
iJiif Jl Windows NT f lkJI Jp Jtotl ^11 oUJdl l~£-j .NT£UU oUoiJJ 





posa 



JwcJI v 



ii>Ji v. 



/- 


t 


▼flfclloUU 


t ^ 


. oUJI&l 




JUJUl 






jr^/j^jJlijblg.liy 




ou&iufai! 




VOLIijbli^lij, 




jV>)' •z>\i T -» 




L jSLi«oU--« 








;ijji 




V 




/ 




aUlJyjaJUJ. 







flbJl u~a* >■ 



(11-2) J£iJl 
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iJijVl JJ & Sijjll OS/2 j POSKj 16-bit Windows j MS-DOS j Wn 32 *A^\ J^Iju- 

. -kj>*»JL) ^I^iJi 

:otSl£Jl 4-3-2-2 

iti Ljit ^ IJL*j .iJJlS' oUji^ ^ NT iUll oUiiLl £*■ Uy t jujuJI ol 
j.iJll 1JL* J*«i-I ^ jjtf JJ ^jju. i^ £& .NT ^JUJI £.UjJl j -jJIS" J* ■*♦* 

oUS^S" SjlAll !/ IJJIj olUllj tJiillj oli-Ul Ifci Ix tfjlill ijljll f ai^-j 
jjljil <y-^ -oLtdl *»jf JUjc-.[ JJuld! flkJ ^i IJL»j .NT^JLidl ^UjJl j 
^jf sU j^jdl ik* y> NT -jJl^l fUi; 01 .IfjbV j£J vi*- U» S^Li JL-s-Y, 
^11 jjljll il*? Jp ((j^wJ-l Lf wJ) ij-J-l ^jj Jjljll ~*-+~S Ji* Jjljll Jjlij ^ l+» j* 

,_,£*£• «ay oltflS" *LiJV &JIS3I oL. jLsL-1 jI^Scj J*j>...U Vjiil iJijVl ,_^Jfc~J 
Microsoft "&*_ Win 32 UJu Lfli^ J*jcJlI JJi-i lij t^Uui .l^iJb-jf l^Jjby LjJ| 
O^ it-Ull) ?JLU* *l£N NT U.U1I SjIjI £.1^ Win 32 ^>JI flkJl t fJs- l _ Excel 
ojjJO SJL-Uil SjliJ p»^ L f-&~U .^i UaJu j^ij (Excel t y5 tt kJl »«IjjJI Ji^i**» 

J^cJll J«s- ty tUA* JSiiy .v-i O^J ^^ ^ '^V i^ 11 ! -» b l C^ 
NT rj>- / J>o ojbj «U^ Win 32 ^j^\ MliJl ^f-i^-t i Excel «JjJU>- &jJU>- i>^L* 
.^SlS3l Jl I j,.iM gLSj OjJlJL-l 4>JLA b'jfi £*>- iliiil JSJ vliJL- -ylS" *lii}l 

. yUl i>^Jl J* J>r jll (12-2) J5^SJI 

{CJGj\ 1 3 li\S oULUll j^uu f.^" U-Up NT ajlj^ Sjl4 oULp |Ji« iL' 
iLJIS" (Win 32 ^^iJl flkJI ciJU-l oJL* J) iLU. ,-JiX Ujllp 4 !5bJ . -jJlS" Jl Ui* 
•^ ^jlAjJ ijip /jJlSOl dUS J«£ ^SW ^1 J^j .^im j^l LjUaH a^L i^i» 

ji> o* o 11 ^ 1 r-1 v-"* ^ ^ jU ^ ^ ^' ^ uu -^^ °^" uil ^ 
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jjS'jj *kfcS" NT j/KIl *Ui; * j£w»j tijljil iSjLi- Jsf~y ^jl^l »_M Jl «U^1 
.NT0L*HJ ,^ji)l fllkJl Jaij iNT -jJtf Jl ^^ii. ii-U- £& Ux«i .ijljll OUV 
iSy^- (ACL) Ji^^JL ^>cS\ i*jli t ^«— j tSjJv^ ^^Li ***\* jS^ J^; J*"-^ 
L Xp-j . 4j *j5J jl If^ L»j ^jIS^JI Jl Jj-^JI *.Ut..,7 jJI oU-LJ-Ij «uLoM oUjJUil 
liL* «l5j Jj t^i*j . LaJLLj JjjJ jjJI oUUjJI aJ^ L^li t^l^ Jl (■/**?** **r^" J 8 *** 

5*1^1 Jl J^l vJUl, JL2i ^iiil Jj ol^JI Jl J^iJ ^jtJI ^b-1 liL> . < ill! viUi 

4iVj . iih£il Jl Jj^jJJ jli t^ 3- ^ (^s^-ijf «Jj^" (j^^' T^i L«Jip iih£JI J1j 
^^a-i* ~a t)Vj <ul* t.^ ^l ^LaJl -j* If^jf JJ •jIlS' Jl (j^i" £» ist-l*ll Jp (--^-ji 

.NT OUVl f l& jjUt U-U. iV j£s V iOL*Vl fUii >ft 




*a.u* »mj jiiL. «uii 









/ 


f 


\ 




J*-s-ll V 






/ 


\ Jlyll J*c 




f 




^ , f Uidl cJUw- 


\ ^ 






l=JUl 






E^*»/J*jJ"Sji»!e' u Ji 




olilU l*Jii! | 




LailSJilpuiUji | 




Jl^jiJl . j j1^.... 1 




L tOJioli..... 




l 


iljdl 






y 




jUjIjjjaJlil. 







(12-2) JSUJI 
NT oltflS" *LU| 
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; i*y>UaJl ijf\JS\ 5-3-2-2 

JJiil fl& Jaj5t J iliJdl g-ljJl Ji^U 4 Windows NT ^UiiJI Jj .2*0* J^L S_/S"IJJI 
a>-W\ J -^J ^JUill U .OS/2jf POSIXj MS-DOS j Windows ^UiJl Jt* ui^. 

£. jilys o^lJUJ iL.1*. Windows NT ^IkJl J ia^^^JU X^iJl UiiVl JS" Jip 

ii J* NT (^JUaiJl g*lJjJI tJjX; i ■!»;■>«■» 1.1 V'jiJl <«JajV! Co£_j . oliJaJI 4**ji* U 

oUjljLI *lpJt--} Jjjt ^ ^^>vJi <u*>*Jl "uJiiVl l^J| J^»jj J^L? '<; is^l^ SjS'li 

.NTipUll 

* »• 

4»*~J J b 32 ^ (jjjli* J* -uijo i;y»U> SyS'lS *Ua5 _j* NT e^Slj *.*»./»? 0| 

jvioJlij .oliLJl <jij£ *^ *i->- "Qj»i ui-*^* til *Lr*^' (jiJ^I tibJI SJlpL^C 
jkOnJl IfsAiu 4jjlyVl oli-UJ.1 »ljlkv»l fJ* 0L-** Js*-^! ^Uaj «.jku.o 4-laJaMlIL 

C-jLiU-?t2 Jii»- a* (CjU 2 32 ) CubUu^ 4 iJLUJJ ^y*UaJl Ci\j^i\ Ap^j iLj 

Jkj t 5lUiJ! SjSIJUI *,>r L.J^ .&U)I oUSUl Jp «>j=U &*iJl S^IJJI C*^ ^ 
oUulv» ui*«J J*£ ■ o^S^ J* SjS'liJI oljyat (j^J oUuLm» Oi*! j' VM J j' J l -g^oi 
«-.U^ J^4 >t £^-f *LiV lAUxu-1 ^ ii-^-j iUill S/IJJI ^J ,> obLil 
^ jjjf J~*ii iy»UiJI ijJIJLM c^lv.j fa,, .^jlll ,y S/IJLII Jl oU>il VM i,bl 

S_^Li yi~y iJU iyilli S>li J JJwisJI fUi5 ^-i * Windows NT f UiJI J 
.LIUII oJ^JI Jp (13-2) JS^JI j Oirf^ <^ i>U> ijfli J AlULy <>^-ll 
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ojS\ JJI 5jb| Kfkjtt ^iUl J-*«JI A=J"lj) . -J«.tf..il Sj-fli J5J oUnjLv* ijwu *i^j 



FFFFFFFFh 



BOOOOOOOh 
7FFFFFFFh 



OOOOOOOOh 



2j r ibji 



Sa^-jll J-iiJI fUiiSjVt 



(CoUi,?. 2) ■t&Lij 



Caw OU1JU0 Oji 
^1 ijUll JUf 



JfcjW oUivO 



(13-2) JSLlJl 
NT uI^laJI *>wi j^rf J»lii 



:oliUlj£>l /JrfuJl JuJiJ? 6-3-2-2 

ti 11 £>' / J*-^ i>*L-J V-JLI &>JI **&Vl jiji i!/lJLJl ^ JLM ^ 1^ 

/ J>-aJl ola>- *Ua^l ik-l^ ijilyVl JJL->il <u* j£lu" ,>j . oUJaxll lf»ijii 

oUJL>- jijj 4-^] t( ylji.jjP rj^-'/' J^J £*>£ J*"^ JT-A' / J** - *^' f^"* J«- *" -- j | 

/ J>-jJr jfcii .,y\y* jf- J <y\ j^« rV* W Jl** 1 **! J»*»«*ll Vl^' iJijbU «^s *UidJ 
*lrl J!A>- \£j>^ JUpL ! /»LiJI *j r-j>- / J^j aJU* t_JJ» ^pJz-I jyljdll j** rj^-l 

Jtfi t oUL.Ull ,y Out £_/•! / J*-JJI 5^>-t JVj -.U&y oU-Ux ^Oi-II p^i J>3 
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ijz~fi£- J_>-i»- olilt /»UaJ LjJ U <. oUU iJiJI SJLff- Windows NT *lkJl *^jl 

oUL. flii; ^^ JUJb- olAL ^UUj (HPFS) »bVl gSj\ oliUl fUky (FAT) oliUl 

iilvJV HPFS j FAT olilil ^UiJ J Sj^li oljJiJl NTFS flkJl jIt .(NTFS) NT 

:<JUI SJb-uL| Ljijli 

* « '■ . 

. ^Uu Jk» jIm <Lv9j* oULJ iioj-JI JjLcl-VI tc^j ^JUI oLilll *UiJ SiL<cu-[ ■ 

*jySZ bj* Lil* ^-1 J! i_jj-»L>- j-« ol. U . 'U . l l Ja> ti^ (.SjaJL)! ioU-l oUL« t^l ■ 

. (1-3-2 j^-JiJl ^Ij) . oljLil *|^fj olilil ^Ip-f 

oUjLdlj OU-I »L-Vlj *±*i\ L,\jJ\ L«J If cPOSIX JJuidl fUu J^t ^ ■ 

iJUipVIj tm^J jdl oLiJaJi «^jJ *JiLJl oLUaJI Ji* t aJ Jfc...* ^ajJi* L1^« ■ 
JUL J-SO Sildll oULJl ^jUfj J*joJJ <y (V 5 ^! jIju»!AJ oliiil z\J&[j 
. JLxu-Vl 1»UII olilil oL2L» j^pij olilil oLL^y olilil i*»^d Xj^il oljUMj 

L»j^jo ,jJI) oUW idijlj jl^JU oUL>.»« J-*£ r- jjLl / J>-jJl Sjl^ fLi/! f'ri 

^jSlf i«jlii* ^j* o UyJj j . J.«. «; >.> l l oL>-U- liii} Oy fllajl J| W*^ (0W^"1 oUL~»« 

Jj-—* ^^Jj «IpJx—} i«Jb*t oliL -uJiJV ^pj (jJlj lS>>- Vl <J* »jl»-I_j oUll> ,j Ifj-jy 
.(14-2) jS^lJl J ^J \f 1 olilil Jl J^v»>l c_Iv»Jl ,^^1 J~^.jf OJLI .j^^Jl 

JJLJI J v^l olV- gl-Pl j> s J JLiJi oU ^ vl 11 Jr^ 1 5V Ai tilJis ' 
i-jUji-1 JUxpVL UUI oliwjf ^yikil oliUI ^Uii oil- gkuJ t!>Aui . ^jAI 

LAN Manager SjIjVI g*^ ^ J* ^L^ 1 til J^l Windows NT f UfcJi >ji 
oUUl JbJ+l 4^jll JJl. . Windows NT f UfclJ -bjUL-l ^1 cJr ^ >i ollu ^ UiJ J^— ^ 
lt 5^>-f i^lt Jp LAN Manager (»iU Jl 1^-jjj * Oj^Jl oUUl -^ 
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J^cl-11 U 



i\yi\ iii 



I 




f 


ItJl oUy: 




\ 








elejtu-lllj-ij 


a^lfalij/ijili 




V 




iiyn 








SA7 






^jiJI J--. 



(14-2) JS^ill 

oUJ> J iijll ol5~Jll 

Windows NT (IkLI &U>Vl ^UJl 3-2 

jjp . Windows NT f lk)l J ilfl ^bJI J* «yill Jl io^Jl iJjJM «JU J*JtJ ^ 
(^^LJ (i^Vl wl^ll iljS-j yUSJl IJL» jsM Jl Jiji- ^IjM ,>• Jj>-a»JI J*-i Of 

p** y JjVl j>*jll .l$U*- o^^ ^^i ,J ^ **+*-> (V 1 ^ 1 '•** J J- 1 ** i$'j') 
» IkJi « JpUJI JjoJI j* .uuJl J <jd»*^JU £& ^JUI Windows NT fUkdJ JjjJdl 
V-kdl £*ljJl ajI=5CJ ijjlUl oijjVl ^..la'H g*^jJl t5JLp"^ jy. yj ■ } ^1 p-*^ J 
Microsoft C J Sajj* Cj* ^yy i*y~JI ^uSUiLo- , yi iJjUl y jlill f^jUj .aILUJI 

liiliS" . i^ill •u5 s JoxJl ?*»ijJl iikS" |jd«.*;.«.«.U «;£> ^J .NToIji ik*»ljjj 4aj&Aaj 

iJjbil Ulj>. t Microsoft •_,* C iiJJL. -uk** J uj^&I Windows NT *UiJl J~*i~. 



45 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



H^JI il'Ui^Vl Sjjldlj JuJdL SaLdl ^1^1 _ -^ iu^, h^-d\Jjt cjJLdl 
oU^Ull jjLs^ iiyJL gr\J\ ^Ij .Windows NT flkJI j j^^ CLS oUiJLj 

:Ji*dl 1-3-2 

&U)I ol^jil ^aL-Jj .^j-l^-l *pL*J S>f Jtff JlLI*JI JI^Vl c^*f i JUL, 

fllii *W J y. Windows NT flfcjl ^iJU 01 .&~kJl grfjJI Jj- J Sj~* C«~ 

. UUjo-Ij ilUJl vJdl g.ljJI ^jkJ iJL* tr J j^ j^Ijj oUJJl aIo. J-i-tl 

JS^JI J iuil Win32 J ^1 i^ J J.,,:.. t Jl J_,jJ| ^jJl ^lk* ^ 

.(15-2) 

^Ju tJ^jcJLI ** J>-(jJI Jk; ^/*3 .Windows 3.0 -_r« ••** j'j 5 '-' ^^ j*% }■ 
<2*Jt£j» JL>L.JL>- ryt\j> ^ijj ii~»- t Windows NT ^UaJl j ?«-^lj JjJJl **^Jl» .>i£Jl 
£. J>-lJdl j^Lj ^7„.m.j .Win32 ^jii\ flkJl Ji, Julll flkJl oUjSOj ola.,k:IJ 

:£UllJI^I 1-1-3-2 



l. : Inlcrnolionol | 


Count v: HIBIBBtiBflBP^I^HBIH 




\mmmM 






Language: |Eiigi>h|AnericanJ 


Id 


KoyboMd Layout: | US 


- M 


Haaiufanmnt; | English 
Lwl Separator: [T] 


U 

' Gwiwicy Fc 
♦1.22 
(»122) 




wnal ~ 


10/7/92 ygn^| 

Wndmidajr. Oclobn 07. 1392 


i»iiBai 


_. 


'Hunber Fm 
1.234.22 






■at 


1:38:27 PM IMBM& 


IKftlOl 



(15-2) J£i)l 
International (J-jU-j Jj* jIjJ-I *i^ 
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. oULJ I 

^j^ &L1JI oljjl-iJt I^Ljc-J oljiJi *p>*^j J^Lj i*J ,y <-H^> <JUiI Jj-Jli 
»UiJl i_~5jj" Ji*j . (oJU oljiJtJl «^*f (i^l ,j* Windows ANSI OJ) *£** 4*J i_i^-f 

* * ■> 

J_^JI yjjj .LJjiu Ll# Li^-i U Oi*iJ tf U . « ." »J Hi J^jcJJ ,y&j t Windows NT 

liojlll j^ij <i>-»- fcJlill i>-_jJ j t . j ». ^ . Tl A^>t^lll oU^iil J,»a U ~JJ jj^jiill (JaJ.1 
. oU^j^iil c>1a jjl^- (L*jC«JlI aJi'ujj cJJIj 7«ijl«JI i3-*"JJ il**Jl_) 

(Microsoft 1^ jaj olSytJl ^^i*; -^ . » kr .« ^l—f J*^stjf ui^J «jy Jj^idl ,Jp 

. cUjJUil OlJii Dji £]Ul Jlj-Vl ijo oUUl jLy^ ci> (^f J 4IIUI JIj— Vl iju 
:0l*— i Jl (Windows ti)U-l «J> J_j) AjJkdl «-l_^Jl J*ai i-j£ itiUS JJ»oJ_j 

jyljil .JU J-*i>" . JJL.jJ1j ^IjiJl JS* 3>lj* ,y oUUl Hi tiJta t Windows J 
J^joJi! Jyi Uju*j .Windows j* l^Uai^f l*»U-l {j&j v-tlJ j^^l |*~sU j* 

Jjlj_* *S>yJ~ Of LCj . JbJLsJL-1 JU! Jj-Jl Jl*iJ Jjljll icj*f jjid ljUl J^-JI 

iibfc jjl j^ oUjAjf JO* J,**^ ,j& t -u-i Windows plkJI ,y j;viSo yc^f Windows 
dji iJ>4-H iUbUl iJUl i3l^-iMl ^u Ji,j>^JI J.»ji X m>«. U r-b <±~?- ti-^jdl J^i^ 
Windows NT i.jj JL-jJ ^ tviUJJ 5iUl -^1 ,y»lj»Vl ,>• »^.^ oliL. J*^ 
^y" J c*** ^sV 1 - 1 SJl i :> ■^ , *hM ^ -tK 1 ^ 1 ! V^> J* f** oli 'J^ 1 J^ til 5 -^L> 

API oliJjj Windows NT J Win32 ^^Jl ^IkJl jiy. tdUl Sj^ll J^f-d 
Jjl o^-j t ixj^wJI JL^adl cjUjU* Jl Jj>v»^l otiJdd yy (NLS) aIUI oUUl ^aJ 
Jb j^ cjLjjjj *JL«Jlj cJjJIj pjUl J»J oLyjj iiJbUl oUUl »Jy-f jy v^V 
>jj tclilU JiiUl .flfcJl J* is^s-jU c5^l <WI JU-Vlj ^1 JUI J>JI 
f Ikll Jj -y iUxuil djjJI S^LJtJI ip^t Oii Ji^ ^IVj^I NLS API oLJjj 
j ^f J~^b Pj-^ 1 ••!* r/ 1 ^') 'k^ *l**i-il S/i-iJl cAe-yjs-j Windows NT 
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lc ^U API oLyj C JJuLJl cij 4~£y WIN 32 ^>JI f lkJl } M . ( JLJI ^1 
<Jji ilUll &J.\ p*» oUJadJ 4JL.a=L| ^.IjJl Jla JUjc-,1 «^ .NLS Jp juau 
ijlUl (4jLSly SyLiJl oUj^t, Jjlo+I) v-L-Vl oliUl sopU j-Ui^ a^U-I 

.dUJL, f LaU 

: ijVs-^ll S^LiJl 2-1-3-2 
.-S^LiJl oie^ i*iily^l t-*j3-Vl ,_^jP J ,_,* SlLJLl SjSV^LI **jJ Ji-Vl AiJaJI 

JaLsl JjJi\ ^UJI i^UJI) ASCH fib lSjJi\ Jj*ai oLY^Jl c-.fc^l as] 

AiV ASCII flfaJl ^_— b V ctfjrfll JjjJlj ui-yjjbU 4~*Jly .oUUl ^^J (^UUI 

olOUll dUJSj ^Jj^Vl v=^l **^ *-JJ^ '^i*i .i.l*Jl *iiyJi oU^Apj jj^JJ JULL 

Latin 1 c.lw t^LJ *y«~5 ^j^sf (ISO) aIIjjJI il-LiJI oLL^Ijll i«Ji^» oLijf 
JJ ±y A^JLxll SlyjjVl i-i^l JS" oljiJt jJU <_Jlj (8859-l^j ISO oLw»l^) 
ie-yJ? fj^-a Latin 1 Jp H>?~j %„J*j Microsoft ^ Windows ^UaJt J*j*i~j . ASCII 
Jb-lj CjL ,y jJlHj JaiU ^ Windows ANSI <Pj** j . Windows * IkU ANSI ol^iJi 
b 8 JU*iuilj \^J>j» ,jS^ jpl Ojs-bU ,_^>*^l iJJlj <-*>>■ J£ ^yJ b 8 ( J.«jo....u 4jV 

.(2 8 )256^ 

t>r i; J^jCU-jj .*4** **J J ^b^U iijUall t_J^>-Vl ,j^ ^_j*< u* AJs.jiJapJ.1 

. (iJljSjVlj *j-y^l C&*^ Cyrillic itjlaiJil J^jci-j t 5b»j) . oUJ SJuJ Ul* <l»jki«ll 
•j> ^ U jjiil CuUl ilils-Vl t5>-^l jyiiJl ollakfej Windows ANSI iakfc ^r^ 
iiLiUlS' iliyJI oltjlaiJil ^uLiJ jIiCj •_/£) . £>j*l\ oltjkiJLI i_jjs-f o^j*' <-*j>~*i\ 
. C*AJl ^pls-f jji-iJ Jokfc JUjC«.Li t a. U: ., A I (_ip-Vl ,y i_»N*yi * JL*£~J jJIj t aI^JIj 
KJ b 16 J*j«i~j l5^'j ^M' £**>• -C**^ ^ a ^ t tJ^*^^ Sil* oU^ki.11 «Aa Ojjtj 
^^f Qfiyuj b 8 ^bj i_»j?-Vl i yuu ^yJ £~?- tObUl jJjO j<AiJ Jala^jf <-»jS- 
JJ»dLJ ^i pJjUp Jl^-Vl ikUl IJL* ^b£j .b32jf b24j b 16 ^ ff l=. 

Uij lOiilat Ou>-L>- J* U^ iibt i-i^-f JJ ^jJj OS il»* IjkJi J^ Of ^j *ibi 

t i)j— i J^f Oltjja* *Pj~* yUvU-Xj ii»J*dl jM-idl oliJa^ *K^> JS" 
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.oUUl ^yJ Unicode Sjils-Vl Sy-iJl 5JbjJL| oli^ljli Windows NT fliaJl ^ 
(2 16 ) 65,536 ^jP ib 16 .y i-i^-Vl jfiii Ja£* ^j t Unicode &l»»Vl i/-!Jl £5^" 

^ jbjuji dUisj yu- v^-i/i j>- ti ouui J* J*-iJ </& *a*Ji i-i*j • l v- 
^^fj oU-i j^ij ^1 cAv*J >jy> &u-Vi ijigii\ j~a cOJ-tf .(vy^ 1 

. J ; ftvM A-yiU v^ **— » yj 1 £• t dingbats ,_,«— J ^1 ilLl>»dl <~ij^ <y 

.Aj>yi aLjcJJ CjUjJUII J^XSj J«Ll /j* (JijJ-l y*>>- ioU-Vl SytJtJI JwaiJ 
STjU-VI SyJtJl i_»j»-f Jp Li-I CjUjLw j3»y iiwi lJ>-lj liy Sji-S J5 (Jiijjj 
S^^iJLJI J jj^lj olkjkUl p-wal (16-2) J&Dl ^ji . iik£ Jl£if J l^yd 

.Unicode .ioU-Vl 



(£kJu£ j^j) Dingbats 



ASCII 



OOOOh 






f 



/ JliUjJIj Bopomofo) ijjSJI s 

SlyVlj ilijs-Jlj Katakanaj Hiragana j 
('. . . iHangul j 



|PV FFFFh 



I v-uii jjvili sJjU-Vi ^i Oj-Vi oiiy** ^ iaijJi jljj- 

(16-2) J£JI 
Unicode &U-Vl !/3~£Jl 
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Of jJ> i Unicode j ANSI JL^aid API obJjj yji Win 32 ^J^ /-UaJl Of **> 
J (Jj»-Vl OjIso) J5" ty'yuj . Windows NT *UiJl J £lU ijLJ* Is-y^r <J> Unicode 
Unicode Oj-4 t dsVl *!<-(■> oUlil ^fj oljLII . »V-fj ofcfl£ll *^f l<-» le 4 fUkJI 
Unicode Jb'U; Jl IfJb-j ANSI ^iy-\ C\ Sy£ Win 32 ^jiJI ^UiJI Of ,£>- .b 16 & 
.*UiJl ^ rjji-l >*-* iijJs*i\ M^ tANSI Jl Uja£ p5 IfJjb. JJ 

*lkJl «jk- . „ > i ^Jl i-i^-Vl **y>£- J* olJLJeJl J5 Jjji Unicode JLjo-4 OJ 
t & ji»£ JS' <y <Jy- JSJ SJOy S^Li J2^ Unicode SjjlJtJl oV> . Lfs^ Windows NT 
.fcb -lJJj flkJl ,>• &Ldl ui^Vl fcj-jJ & OL^ Windows NT flfcll ^Ur. ; 

: ijj^l 4JUSs-Vl iJjUll 2-3-2 

*J_jU1L Windows NT ^ UkJI Ji •>. J*jcJlIj (yull ^U-l jUl (V ^ w dl ^^^ 

rjU S^iJl JUij" J} isly £>lJb4jf OljH *lk».f ^ oUUiX-Vl . ijjJI v'^-^ 1 

J— -«£ t t/rj' 5 " >> — /* * i>* »Uj-j J?N ' oUkLslI i j£*jj . ^jUJI *Jo->dl »_jL-JJ 
. oUt£u«Nl aJjj ^jWj ***** •j***** z*-!^' 7!"*^ "^"i L**^* ol»lv.ti..j*yi 

aaJJjJI *Ui J SjI* i^-iJl OjSoj tmalloc () CajLUj t^*^ ^f"&*~i l*J** <."&** 
( yuu ■,_■"-' L» jup ijLix-iVI aJU-I J-v*^ . <J| ^J£« f'W-jb ! j-^^ u /-.;./a»«^ malloc 

.NULL^j^ 

-JLajj aI*»-jJI **-*JIj &**)> JiJLj Of p^«->l J* V*r i^jt» .oljij-Jl ,j-i«-J ' i - /i"> . 4$J 
J JUI _^JaJ tjJJtJI 5JU-(j UJ» Ciii lili .Jot oCaf^ ^J» Jl UJL-Jjf ALj^1\ 

^Jl Else... Then... If olyUJL. Sp^L: S^iJtJl ^r-* -*yUj '.g^jJl ^« **l*-> j^ *ljirt 
^Ldl oL.>Jll aJ^w jiji-M Jli t'lilli . Vrij*Jl *JU-I ^ Uij? ^^ ^^ J-J 1 ^" 

jbJI c-Ubtu-1 4-LW Windows NT f lk)l J iJUxUl ii>JI ^ ^jll v'Ul^^l 

aSte-Yi djhii gs .*fjJi ^ (r-V 4^) r^^^ 1 ^ Ju *^ li ' ^^ ,J 
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ol^iJJl its' ■javJ oUL£u»Vl oJL* Jl» oJuoa- li[ lid ^JUl (oULii^l J^b») (j^l*- 

.4**ii 

. oUUi^-1 JjL» ^ sa ' o Microsoft ,y C i*L *-jj^U .L. w q Cvjj ^ SjjLiJl 01 
.^i^ t _^l A~£d\ Jjl» ^-jl ^1 strlen () C-.UJI C *j£* ii&J jiw jlJU*i_>*j 



/* safelen: return valid length of string s. 
even 1f the string pointer was bad */ 

Int safelenCchar *s) 
t 

1nt count =0; 

try { 

while (*s++ != '\<&') 

/* possible access violation *l 

count-H-; 
return (count); 
} 
except (GetExceptionCodeC) == ACCESS_VIOLATION ? 
EXCEPTION_EXECUTE_HANDLER : 
EXCEPTION_CONTINUE_SEARCH) 
[ 
/* pointer was bad or string was not terminated */ 
return (count): 
1 



•& Of Ji "*j» J£ J Jb-lj «Jy- Jluc ijS\ III ,_} strlen () &UI iLt^l j4*5 
ylSJ t jJU jjp Jp&Jf _,£)* 015" j\ jk*, ^a ji. JLsiJl &\S \i[ -_/xJ .NULL ti^. 
. J>*»jJl J iiJli *b!Sx-l £* ffj 1 * jf* J^i strlen () iiJijJl 

ojjj-.dJL ^Jj) U-Uo i*J ^jjj tUtu-Vl Squill ^ Jldl jIjl^VI IJLa JafcL 
sojoi-l <m?J.\ iJKJl J**i-J . g«UjJl A^l if- ^i*- (^U* J ^ Ji **>«»*v» **-» 
gS ^11 except J^cf Jll **KJI Ji (J^l J2oj S^iJtJl ib* ilJb j»JLd v try t C fcJUl J 
oUbtLM^II JjU* JLiif JbJL^ ^u^JD ^UHi^Vl 7*£y p-i . *1±lj| p-vf ((j*'j*^ Cr***) 
JjL. JLfce Uxp <TRUE JJ .bs^ 1 ^V J*SI lib *-SUsJLl. oUbix^l ^1 J* J»2j 
lt&V i^ oUbiu^l ^ly D[ .(count) gsfjll jUVl ^ULl U* £ -oUUSa-^l 
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«ij iJUju ol.L£~.J JjL. Jl *&>«JI J* il** t**— J - i*-5-a oVU- JJiu CjUUtu-'ifl 
.g-UjJU ^^1 JJ-I y> ^ ^ V 5 ^ a, Jl p. ^ Ja*-V .*L£U 

oVjL. J^iiu o^O "^ ol.L^l JjL* i^js^ Of 5>-S i^ J£i ^s 

ejj jLatl *bi^-Vl C^* Cr 1 * 5 ""* ** t!Ss - , l 'V*" "^ -u^ 1 l *-*~ d^ ^I"^-VI 

g.UjJl .If 1 jf ^.U^JI iUj^y ol.Lii-.Vl JjL. Jato JJutJl (>UU ,>- J^b *Lii^fl 

.Jjuldl fllau U u-tf^ ^ SJLa-^Jl oUU£~-Vl O...J J^uidl fliu ol.UtL-1 

t Win 32 API J RaiseException () C&jj JUjo-.^ *bii»»l JlJjJ «Jai«o iliJaJl «-"ljJU 

Jj_^» (jp "LLjJI »JL* AJti-JI »Uaj *^Jj . J>«— «• ol*Utt«i| JjL« Jl *io^JI JAj il«>- 

1 lilj . oULt^fl aJj -Up 7y««aJI i-*J/Jt IfP *±<>*Jlj oUbtu-Vl oVjL« J->«~J" 

iL-y djj .QasLl i_4>« c^jJl g^JI Js*^" r^ c*ri t^^' ol.L&^l J_jL« g\ «JUj 

JS" j* SOs-lj 4JI J*j«i-J . *iL L>»L>- (^ Windows NT ^UaJI J ol*Uii>-Vl HjU* 

. 3L.L.VI JiLii-Vl djhll aJT <_iJtf ilLS" **J JS" <-Vy . oUJW 

Jjj^i! 7f*bjJ i.lfVl Jj^ p—li t -»Jj"^l» oLUii-Vl JjLu jy j>-\ fj> £?i 
{£$£■ . **£ji* ji* **>^*> <**£■ iji*^> ikS" Cf'il lij jjs- |(jli Alow <>yL>£ ilsS" JUiJ 0U*» 

J^ *LrH i^l &1 ^^i JU*»JJ Ajljll J* i>ri t)^Vl vJU J *lf V 1 ^Vj^ 

^yJl jwij, WN 32 S^LJi . jpr y> JbJl 01 . f Uidl Jl i\ai»Jll ijl^l cJU; * ^iji. ^p 

:.lfVl JjU.^ 

iu»* ljuZ iltSU i»5i SJ^Ij *V*^ -M* 1 i>*^ ^ n ^ ^j* 0^5 j* p^"' *— ill 
ki> Uj£ ^ya^ij gjJ-l p — *ll Jl Jj-^»jJI ^» *>-iJl j£*Z 1 Jlill l-i* lJ .»^» J* J 
tj^i dwJ 1 J*W (Jj^-c* * l:i:: -'l k>) L*^- J^* 3 " 'H* • cJ 3i 1 0>JII JJWpJ 
• *>ljM J* JjvaJ-l jla^I t$j>-f i**-- M ^* (^ 4 50^' f— ^' J ^r*-^l ^j^rj J^>- 
. AJiLo-1 ,y JJuidl ^Uai ■jSLsj Vj i>-SJl *Ij1^ t^lll CJ)1I 0>«1I Jiij i^UJJ 5iL^l 
iJ_ r s«I tlf*j^JI Jv*»- lijj .•^IJJI cAij^lt .lia^Vl ,y flyVl «JLa OjjjJall ^^--j) 
.^>-1j g-jj-l j^i-aJl ■jJlS' OtA»l; V-^ 1 f y ^V J^ (>-^i • (WrJ^* "A^ 1 iJ\Ji\ 
try... ikSCJl ,»— »■ *i^JI t-iL-Jl jiUo L»J^ .If VI oVjU* ^b IkJ .cJjll Ojitil 

. pv?j^-l *s*£J jLs^l Oji Finally 
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/* allocate and initialize a 

global critical section object */ 



LPSTR Buffer; 
Buffer = NULL: 

/* enter the critical section and 

allocate a buffer */ 
try { 

EnterCri ti calSectl on (&Cr1t1cal Section) 
Buffer = LocalAlloc(LMEM_FIXED, 10); 
1f(!Buffer) { 

return: 
} 

strcpy( Buffer. "Hello"); 
} 

finally { 

/* always leave the critical section and 
free the allocated buffer */ 
if(Buffer != NULL) 

LocalFree(Buffer): 
Lea veCri ti cal Secti on (SCrltical Section); 
] 



*bVl J^ Qy> _}f jfc— J^ ^\ oVjty *\^J^\ c/b!jl> JU-l-i ^S 

J ^^aJl *bVl DUviJ l*ys Windows NT f IkJl J**s-j . JiJa: gtoji ^t j ^jill 



: f bil j 



4-2 



*jua. JJ^- fUiJ i>l^ iJu»l» ^J .Windows NT fUbll olj- <>~ ^ .1* 
J>.|JJ Jp Windows NT (4k!l ^j^j .feidl J-i-Ul fUii olU^ ^pj; U-Uil 
MS-DOS j 16-bit Windows _, Win32 j^Aj, J-fcij Windows J—^-ll £* 1 >J^ 
.Ljllj i^y-lkll S/IDI Jt* JJuiiJl flkJ i.Ji2u ^pU j^i^-j j»j .OS/2j POSIXj 

^ -^ »Uu jaj .JJutdl f Lt; obilsj i^Jl £te^.)\ iJjbll, Cni^l ^judi 
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*^«>«j i»jj Jl ***£■ Ms* j^°* j* Windows NT *UiJl j| tJ >-l ^u: . ijtSi\j i Ji *«a}\ 
Irjl^b -^L^ 1 u^y J *ASl— jij — obiKJl ^. UJb Windows NT *Ui^i J-^Uj" £j-i* 



54 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



ouisn *M$ «uu» JjU! frtijt 



3 

J 



f*f ^. JJutill i^fj J**uJL! £. J^Udl Ju&y &Jl£Jl oWUI o*w.f JOJ 
J£J £>UI l^T JpoL-ISJI c«Ut Jki, .oUJUiJl ^ jWI O^JI J .SJjljdl ^l>l 
OUJ J ol^uJl j?Mjf J Sj* JjV 0>_rfk JUi .SJUJb- cJ oblSCJl ^ .if j, ^y 
lJ%* ^.j-U-I olSU ci"U- j»j . slSU g-l^ *LiJV ojji» ^Jl Simula Js* if^JI 
iUUl ob'l£]| iJjLy ^yJ &> J^ ^Jl &JIS3! ifjJl Ola dUJU .<U1I obJlS3l 

Sj^f Ji, aUI jjly J£S''t,.-bJtf JUey .oUjWl JJcJ-ll «Jaf J,bS ^jtf 

* * * 

oUtf yy jjjbwJly NT i^JUJl ^.UjJl y Windows NT (IkJl ^ aJ^JLI fx; 
oUUIj c-i/Jlj oU-ULl 0V jA 015U cif J *JJI v*vJI ,yj .NT ^JLidl ^.U^Jl 
NT jSlfll ^UU yU~J Oii ilJ&j .MUSIS' ^ (U-U) Win32 ^p>)I flkJ! j^, 

Windows NT f IbJl ^j faj^jll ob'l£!l ^it J^ill IJLa y JjVl ^1 f-yKJ 
y» obJlSOJ obil£Jl ojbl g.^ Jjb| £*& -y'l&l «£ ^ji. b\ . ULxu-l iCLS" ■ '-^ 
Windows NT J 0.L.VI fUfc! C-UVl fl«U J* liJUJI p-iJI >>j .^Wl ^1 f^. 

.oLil£Jl Ju> ^j 
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NT ^JLfcdl ^U^JI cA&S 1-3 

»UaJL iiyw CjULj fjJ ^ (•jJlS' ii UL4 ^•~ ;) rflS 9y (-ilk . L'biL-i aJL* 

.Jlill J;;- Jp ni<Jb-j iliLy vuij U-U. obits' 4>-ly? lifcji t WIN 32 oUJaJ 
wAJ^Jl S]o^m\j> LjSjIj^ U*Lii| *j jil iSy^4 oLjIS' Jp oUJliCJl »JL* jui«Jj 
iliUl jJU gy SW- j* vlliilj U-UI J»S £y iiaJ- ^ U-Ull t NT Jj .NT ^JLiJl 

OL»Jb^- 0iU f^2j .4jliv» n-*f J^-tS (j-jJlSo j*i)* lij^ fccJVill Jj~» J* (. ~lJ&l\ 

■jJlSO ilUljJI JLJl OjS" j y> oil* otiL 4*J^ 0*^ iJM t^-UVl (J^bi^l 01 
d)V fliiJl Jjly ,j^yJ oLJlSUI JUjO«-1 NT tjjJLidl yy\jjS\ rtji.^n.' Jjy jy JL*J 

ijjuldl *lkJ JL^Lif *l^ *£& Jja-n.7.1 ijS"^ JjLy jiy> oLSlSCJ! 

. fiUiJl jjl_jl S*jy* d)L-Jl 'IfwT jjjj ■ 
. oU-Ull ■ja*J oULJij ijlj^l *S"jLU ■ 

Jaii obJlS" J ,«-^y .obJllf NT ^JLAdl g-Li^Jl ti oULJl ob JS" c — J 
_,jP) Jajou-11 iai J p*l_^ ijty l^U^-jf l^«-Jj LjiL»>j l^SjLiL4 i^ ^Jl oULJl 
i_jUUi^Jl J->«id J»-tj tSJLiJ j 1 *^ tJj^* <Jr* (>" *L«-«s~>M oLJlj ,(/>UiJl oL«Jl>- 

. obis' c>~Jj t!Ai* c-SJL^IjJI 

L.UiJ ^-J Windows NT ^IkJli t iSjLld( ^UiJl zjy .y^J obilS3l JU*i-l ^ 
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C iiiJl Jp J~«- ^Jl oliJLdl ^cu-J dLiJJ .oliiJl J^tjf JlSLlVl SjIcII ljBUJjJIj 
ju^jN ^j i*4« Sl'lS" oliL a^ULI Ujil y 4 oLSl£U Windows NT flkJl J 

NT oL'15" *LiJl <y> Jj>~ll NT ^JLidl «U^I 0j£. y> ob*l£Jl Sjb| ^Ujj 
of •j£f (jJl ^jljlt »£>3 oLL* ohJl£Jl SjliJ g.Ujj jS - ^ tlfciuj UsiL^-j M-k-J 
iL. JU-il jjJU Lou Perazzoli ,y JS' »w» Ail . JJuiJl »Ui; ^.p dUi <_»!>l>- J y^tf 
•j* Jji-ldl iJiiV *jOS p^ Steve Wood j Windows NT * IkJl yjiaj ^jj^a ,j~#jj 
: iJlxJl JUjou-MI tilJUbf I_^w»jj obJl£Jl «jbl ^«L;_rt tMicrosoft 

i.j£>JJ 0L.VI £■ J*I>JI J-*>J Js*-^ 1 fl& J >Mj £*>• ^ «J^' ^^ < ^*' B 
iLfj olllllj »>f>-Vl Ji. 53_j>-jll oL*lS3l J»-l ( j ? ki~j oL*l£)l ^wi) .LlU *U4 ■ 

cjULo ^f *LU1 J* SjJiaJlj (POSDCj Windows JJ & iJLUl) -Vl i-JUli 

. (POSIX Jj ,>. *ylk-) £JVU- 

dJLa *Uj 1jL£ l$J Lc NT ^JLiixJl ^»IjjJI oLoLf ,j— »f iJUl />LJiVl j^iu 

:oUJlsai JU*a-| 1-1-3 

.i\y cjUSISj AjJuiJ oLJl^ :c*bJlS3l <>• u^jp NT ^JLxJl g^U^Jl {^~j 
.NT^JLidl ^.U^JD Sil^Jil oUJSlI Jj j* *U«iUI obflS3l ^ iijisJl oLSWI 
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U*U;j J^ t i^l| NT oUw ^ (C^ Z*J iJaf) ( y jC ~l\ ±i ;^LiJ ij^ ^ 
.NT ^JLidl g.UjJl J3 -^jf *>>J| iJi;Vl Jj ^ 1^jL.j 

ob*l£)| »JL*j t NT l\j Jj ^ aUjcU.1 olSKJI ^ «3jt 4Pj** ^* ilyjl otSl5 
>jJ .NT ^aJdl g.UjJl ±y+j> J«i J-wcij Lis l,kj J^xUl .kc s^iJj &,, ^ 
ik-ljj J«i I44&2 -jSUIl flfcji Hj jbf JiJu; J* SjaiJI Ji- C-U oljji sl>Jl obilS" 

■Mi ^ ^ M*0 i|>Jl *=^ ^ JUJUJI jgy&i .SljJl _ JJ^I ^IkJ JiVl iUJl 

(1-3) Jj ail J ^-jjdl Jwc^JU £jjli oUl53l ^f J* {tfl j^l ,U- -jSJ .JSiy 

. JJuUl ^IkJ [iicJt 'L-j AlUJaJ Windows NT J J»^JJ ^y .Ik J£ ^-S^ 
J*>«JU ^.jijr iJi;Vl IfJLwc-i 5lJ_,T w-^f ^ &HS3I oUjuUj i'JLiJl obH£Jlj 
^Jl ob'KJI i*,** <j^Sj ji, .^Vl ijljilj oltflS3l <y> i^ULl l^M oLuN 
g-»li>JI Ujjji ^Jl villi & j*Aj\ jS\ o-U-JsJ Jl JwJL ^jill flkJl U^ 
,Ub obiUS obrtfll t POSIX Ji, t i>>Jl Uirtll ^ ^aiVj tNT^JLisJl 
oULUI ,>yJ ^L-fe oL.a=L|j ijyall ob*l£)l J*x^ POSIX ^iJl f lkJU 
i>>Jl UkiVl J^cuj |^ .4itUa; Jl POSIX £>JI <y tfj ^Vl Jjl>lj <-~k% 
i^li-l ^IjIju-1 *LiJN NT tiJLidl ^.U^Jl oUJlS" t Win 32 ^^iJl flkJI Jl* i<i>-Vl 
i^jLstVl f^Vlj cilji-l Win 32 olUa; Jl Win 32 ^j& flkll ijjy .oLJlsai ^ 
^jiUl ^IkJI jjjj tdJUiJ «U1 .NT^Juidl £»l^1 obJlS" Jp s^iU a*^, t^ASj 
^.U^JI <liL oLJl^ Jp JU^u ^Jl sULil ^jJbjJl t_>yJlj vs;^^ 1 ^l^* Win32 

.NTtg.l.frTll 

oUSjj d-lj. ^Jdl jvl^JJ !>jdl oLSlfllj ^JLidl okflS3l Oii J^l ^^J 

. OS/2 API jT POSEX API j Win32 API 

: Jii\ ^i^cJl 1-1-1-3 

MS-DOS j\ Windows ^lk)l JJU Windows NT flfcJl jJ-j i3*jJI V- u «>• 

ouu f iiiJjt vi u> uitj Oj^. o^« c^ 1 -^^ ^j" -° s/2jt POSIXjf 



. OjJ»Lj" 
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jl_jjJl i>»— i JaJ^j t fljj; iLiil it-lull JjliJ j«Ij_^ ii-Lu 

^UjJl JJ^iJ ijlUl ijl^llj 



Ii-L«M ,j*-^ JLa"ll 4LIS *j_j^ iL-Ull Sjtaj tv&j) 

z/- 1 &■* 

oLLUll t>u Sjy JiL-j JUoi. LPC ^Uji>- £*U^ 

i£_f£- vi>;j«.U iijli* i-i^aJ oli»J ujUVl flliJ J »y»J **■<« 

^XJli jf Win 32 piJL. JJ aJL-J 
. (Win 32 ^yill flkJl J3 j* Jui iL*z~*) 

Apk^J ^11 i_J«JiJI iAp JL *lip t^JL-i^Jl wlijJI j»*j oUjl>- cij^l f^*l 

jjljil JUjOu.1 

OS/2 j Win 32 oUa^ 

■cJJifll .Ip-V J>li ^Ja jl^ oL«S3rijl»l gilJj, ,jlWI : JJa 

,^^1 ijiall cJj gjy ^UJ iJV sljJl JlUi-| 

(*bVl Ji^^J) SyiJi <kf 
J-SLi: oUL. 5J*U J oiUJU ^^ J-SCisJI JjIjJ ^.U,. l^Tj* 

Windows NT flkJl 



.XoUJl aiLJUp ^ f-js^S JJciill aLIoJ SiicLl oUJ£ll JJ ^.jf J.*j»sJII oltLy 
.Win 32 API jy CreateFile () Cvjj Win 32 L5 iJ»; £.1^ ,j*J£~j tiliL. *LUV t ^!Ui 
UUpj . t^JLiJ iliL ^15" .♦^^ta ilU NT i* JUA Win 32 ^^iJl »lkJl 4j j Jb ^JH-jj 
g^U^Jlj Win32 ^>ll flfcJI J*jcu^ t M «^jf JLiUl jUaiJl ^.U^JI Tyb 
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-ajl* ajlj* ^ oUUl oV NT J\&\ fife! J SiLi iJl*. iliUl oil* Jir 
^jU *?jJl ^W (Ji— J J-jclJlI go^Jl oV Ua olIlLl •_£] . Sjfl ill J jbfljS Vj 
j-ij*^ 4_iLai ( _ K aJU»iLl o[ . IALxUj NT oblS" *LiJV t_«,L. ^jyc y> oUAll 

•j£f, tVjl a>c» »_j£ 4 aJ| ifc£J| jf JliL. sMji •y -jSUdl JJ tif^Jl oUJ (Ji** J ■ 
jjS^rj .»,» j4 ^li JjO>- tliL *LiJljf ijsr^ ^*L» ?«a L*l tuLII OUp o^Si of 
.iLilll oj^ o^- (^.>l iLVl' JJLjjf) ^Jj Jilil ^1 J-t, of 

aJJ il^Jljf ^UU U\J i^t. _ IfcJLiJ ^^lkll oCUjJI aJU- n_iL. «3 Jiip ■ 

.r^ill v.i.LJ) AJb-'if oUU* J J*«=~-i i<-JJU ,ji^i» f>-jjj ililil «^j ililll »!& ■ 

. t_ii],l jj^ji* jipf tuilil {y> frl^iMl X*j 

. l^U. JT J^ jlp L'laU oUUl fib U*Jl4 «£> o-UL. •lui oU,.U:l,) olilil 

.ililll ^ijJ Windows NT /jJl— £Jl ^J jdi t oljjLjll ^ 4L-Jj_,j 
J ajiJLl oL*l£)l_, Ji\&\ ^U, cjW " ^Jl ^Ull of yji SL-i^l oli^Vl U 
.NT-yKJl goji o> J^L&I ^ Jbdl r ~j&\ J y , .J*i)l jl^JLl -y> U> S/IJU! 

NT ,y*lsai gy 2-1-1-3 

. J**II ^y *j^5" olMJ.1 Windows NT fliiJI J**i~j t J-i-idl iJiif Ji*« Jt» 

;(jijw J«ju fLsJl U »y3 ^Jl ijiytl {ja i*j*jf ii-Lw J50 jj^ktfj 

^^ajli. «a Jj^i» (jPjf oUjIS" ».LtJ| Jj_^» ■_>*■ L^sLbJ. ilsL^l ijl^. v_JJaj IjlU t O«jJI 

. flkJl >j\ r JJ iLUll Jj^j Jlj 4JLU1I !Ji> .jJISCJI ^U, oi .Si^rjll ob*l5ai JJ 
.ajIjU Ujto ^Jl £UL| jflsai oUj>- *Ujli.-V UU*^1 ,^5^, 

L.Xpj .Win32 ol2~kJ j^iLJ J^u- t NT U-U, y» Win32 ^^ill flkJl oj 
fLUJl yPJtw tS^JiL* jjp j\ SjJiL. Uj^laj liJlS" frj^i^j Win 32 API ijyjj tW 5 " c/^-^—i 
^^ t iJL» -^ pXi-l fUj NT •y'lSGl Sjb| ^.U^ JULj . NT jJlS" i.JL>- Win 32 ^^iJI 

: iJLdl ^jislt^l Jiij 
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. oL*l£Jl *L-f dj£ v1«p- l^L^j -jJl^ JJi <rt *LiSJi ■ 

Jp (tSj^f °l*Jj) Pascal j C iAJUl J J-i-iJl cJj cjI~£*j .5JWL>- S^-SUj c~J fUiill 
f-ljit Win 32 olZuJa" J,».irt...i t *jLi^ JS^jj . 4>-jii!Ll oUUil ^J^a* *>-j> \ Jlill J^ 
•jiic-w t ■jcIU-l bdS" J_j .Jj^Lj c/"J^' s*j*J >i*l>Jli *ic-dJ (j^Ull <y *&£■ 

* i 

. *UaJl oULo CjLj ojJ^Li ti-jJl 

ySjo jffJbd i»-U- Vj .ii-Uc* tj^Ay vi»JbLl (_)^-i*j <-*l* ,j^i« Oy Jj* -^.ji "^ '^1 
oUKll SjIjI ^U^ i£jy£ t UU , oUJl£JI ty iibi plyf Sj-ip JU»cl-V iihi oLJ[ 

.oLSlfll Sjlal ^.Uji *k-.l^ t -ylS" Jp jjjj J^xlJlI J*c J J«i L. JS" J jJ Jdl -^ 
•IkJJ v~£> V:« -^ «JlJuf iftW oLjIsCJI Sjbj g*^ J*2^ Ijla *_j^JI j«t ^ 

.•Windows NT 

•l>&-| J^ jf) 4-J1 ^^21 U-U. fr |ji-| JiU UJIS - vJJU V oL'lS3l Sjl^l ^.u^ 

.(4Ji^3li r ikJi 

ob'lSJI *jbl ^.U^ il^ t •jJlS' U A i ** A-*-i «£«j S^ JS" Jj .ijljll JLjc-1 t^Jl^j ■ 
JUxu-1 jjUoif -^Vj .^'isai ^JLxu-i ^Jl SlciJl 5/IJUU iil^ t*iJ| ii-Ui 
J*«i-«JJ flfcJI jjju l|&6 ^Jl (isfli-l) SjSlJUl ijJb- £LjJI *_Jui JJ ^ ijljl.1 

.^LUlUjLil 
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Jj .Windows NT J 0L.VI fUkJ JjVl iLjil y>yr ^ oUJl£Jl a,1#- 01 
Win 32 oLJjj 1^- L oj. u .j .xll AJLJaiJi mI JU *LJ^» ^j <_iiii r Jv^ *>■» »ji^ bL U .«, " .«»l 
fyj>y j*>j iNT ^JLiuJI ^IJ_«JI -j*-^ t>5^' 5jUJ- Sjsj-j* i«JU* y> J; Li 0| .API 

. J-/aAll IJLa J Lb-V 



J5wjj . ti»>- ilUj Jp J..^->»:^ 1 Scf^SJU ryA* tl*L« (Jl 4jLS3I cJjU- liLi . ibSJl jf 
4jj>-^« 'jJlS' Jl Ls4ui« ?ci>jf jjjLS" XJMjm * l ^j L«Xp i NT ^JLtell p^U^Ji tj «uL!L« 

. ■jflSJl Jp aJUiJ Jj^I U 4(^f iijiiail Jy^ji\ (Jji>- ,>• &y*r ^1*11 iJL^ Of <--5£ 

iilkl! (JLidlj ih£Jl_j 5*ljJ53l Jit) CjLaJI Jj-^jpl <3j*»- ,>* i^j-^ L*l i_JlaJ Of ^Sv£j 
U-Ull i_JU»j JJ i!i^ . <jSl53! £^J Uij j^cs J_^»j ciji>- iJJ-jS CjUJI£J1 s-lyT JS" J* 
jJLw J* SjJiH <_JUa;ai i*jL1* J&Sjj .4*^-^ J-j>-»j>Jljf ^*L» ^^ ^^ <Jj-^>" 

i^iiill J^-^JI (JLy**- **y>*r *^[ J-*^ y Z-~?*> t0l*Vl plliJ SlyJI Jbi ^-J j>aj i0l*Vl 
pyJ ■ylSCU aJUJl DUVl <_iv»lj r-L-< 44+ 0L«Vl £jf-l./« '-r^ J«^ • H-Ull J^ <>* 

Jjji>- *Pj^j* OUVl Cilj* *>-jj t 4j U-j^-v* 0l£ liL» . SJ7UII *JJaJ (jSi\ Jj-^»jJl 

i« "*>• Jj ^ c»P*^' JLj^VI a-« tjiijill ti Ajjfl»tl *9-j^A\ <Jj+0j}\ iiyh- *£-y<*£- JiljlJ 
<& «iai. jy'lS" J[ S*!^ Jj-^l ^U^-ll t-Jt lij t^Ui .L^ijlJI 1^01-1 ^1 -y'LSCJI 

. 3-3 -»— iJI ti r-j-lJl fy^y y> oLJlSJl Jj Jj-^jJI 

i_.U>-^ jyStSJl jUs>-[_ ^'KJI ^.ili. LfrLj— 7 ^Jl iiJliJlj SJliJI uiWil Qr 11 ^i 

.2-2-2-3 j 1-2-2-3 :oy—iJl J -Jjl^l 

: -jJiai ijj 2-1-3 

oUJb^j .y'l^l l,->^ ^Jl OUUI iJbi £jJli . Oi*. ^'15 ^3 y> NT •yU J5 01 

*jy J v»UJl oLyJULl {J* oVU SOp (i;^ Of ■jJlS' J5 1 j^ oLJlSJl Sjl^l 7?-&y 
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L«j_jji oLH£)l SjtaJ £t*l->jj /tis?cjj . Sjlid.1 oLiLJl ^ (jJLS^J JL-»Lill oLilJl o*>U^ij 
. l«iis ^11 -jJlsai £Jjjf ^ -jJlsai ^ Uft ^jrfll i'JUdl oLj&l jj^clj -ylSJI 



jrt53l l^jjjj - 



0L.VI Li,lj 

«-yiU ,jjit!ll alip 
o-jitll (j^jUll ollL. U«li 







(1-3) JSLiil 

jiWI *-Jjy ^ij-*- 



J»S* 



ii^aJl 



cjLjWI cj^r 0j4^ <i»>- 'J -I ' ^ iju 

Up .JLiJ ,^£r U, ^'ISJl J*«^-. jit 

£& L.Xp U-UJJ SiJUjI jjl^ll tils' ij-u 



/jIlSJI Jj j^ui. l^i j^i ^J| oljil iJic j*i 

j^ ^ gjj.j ^nfli 1^.1 vjj>. Ois^i ji.^ 

J^cJLI J* J .jJKJl Jji JJ ^ 

u» oii* ^ ^jJi g>ji ^is - jjjjj^ 

(2-3) JjjO.1 

C.UJ) /jjtsai JLujji oti*» 



£Sj* / Ub *JU- _ 
J—jJll / SljJl Jai _ 
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6 J3 cUlfll Sjby Jte i-yji J ajiJj oUUl oUSJl ;>l g.Ujj J^c^. 
.j£}\ oLjjj JJ 1,^ ^Jl oli^Jljf oUUl (1-3) J&Jl ^ .LjpyJ jL^l 

.jitSCII iwjy oli*> jLflS^i (2-3) JjjJLI i ,tf.„,j 

Jji jJ'j '^UJI oLojU »Ia (3-3) Jj jJL| J i^j .(ob'liai ^JuJ Li ^ V i.Ull 

.Win 32 oUJu- Jl l^ u ^u Win 32 ^^AJI fU&jl 



j»j& 


i.JUU 


* 


i£A*l - 


* * 


•^-l.-.-'-^l _ 


tS^-f U-U. Ji 




^JKJ ^La)I oLUoll iIiLijLm i_Ja£ 


^ ^ f 5ia-'jn _ 


.jJKJI 0L.VI <-i*.lj <_Jj£ 


DUVl ^ f^Ui^Vl _ 


jfl* J*UJ-I> 


OL-'Vl i^-J _ 


JLt-Ij /jJIj ,** 4*a-2 JLdiJ ij^ljj 


Jb^lj j'JlS' jUiil _ 


oLoU !JP jw ij«Ji JLij (V'jJ 


cj\3& sj# jlt^l — 



(3-3) JjjO-I 



iv»l>- oL_j^j J~J oli /jits' j^«j>- Jp •ylS' J5 ^j^ tjjJl^II ^L-j_j^; Jj A*Lsi[ 

*Lj>-I J5 1 (_}• cjULJI <1jLu *io*JI (_j-Lij OjSC« ) » . ; Iit ..> i ioLi JL=LL» aJbjjjj •jjlS' s-^i 

. £>JI dJUi ^ OUSIS3I 

/JlS" f-jj i_ij)u uiJto . oLul£JI 5>l_jJI <-ijj*j NT (_5JLiJ pcLijj b)j£» J^ « . JaT ,..j 
**«?- obJlSCJI Sjbl ^.Ujj <J^«j t ^i*j . JboJL-l •■ylSCJl p,J oUJiLl Jbjjlj ololiJl 
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tUi* JSli^j .ilb» aj>JL1 oliUl Jjbs ji\ ilUll olUiLl >_*>_, SJL-Ull oUS" 

. L$i/u ^jJI NT L^JLiiJl pwlijJI oUjX» jc» 

: obilSJl ^Ijj! 3-1-3 

0j& Of ,j5Lc ,^Jl_j oUil£ll JSJ i.U ^ ^Jl olJL Jp oLSlSOl oL-jj^ ^j^ 
,j;yji Of ,>&? *j ^l*. |^-l Jp -jJIS" JS jjppt tt>*±*i . Jft£ C\ JJU- J£J <AJb£ ^ 
J£J oU ^jiJ (jJI oULJl ^yuu <jy£ Of ^Sj: CjLuI£!1 ^3 . -u ,_y»U- 0L«f i_am»Ij Jp 
/jJlS" pjj isoULl Jj>v»>Jl JjSs- **y**r jy *l2=lVl ,j5lc 4 t>tuJ .uyw 9y -jj oLJlSJl 

y-I Jit- . l^iJU-j L^SU-L, l^aLS, olllll oLo'lS 1 «*l^ J^^Jlj v*JJl ohSl£) jJbdlj 
^■Ut-I aJI^JI oLLvoJl oLJlSCJl Sjlil fU^ Ja-^aj i4jLsoll l} £J&j 0j5"IjLJI iLiJ- 

J^m^i! fPjXll jjjlS" L j*— J APjj ■J-* 'jjt£ Ja«I~o jj*j . JbJb- -jJl? f-jj *L2Jj Xp {Ji\S fjj 

JS" Lojf ^ ,y*K Ja^ji liJhJl 4»oUaJI J* (2-3) JiClJl ^^ ^_, . oCUl oi* 
. Sjjj^iJl JL^ IaJIpj l*al?rl <^*^jI^JI ejl^l ?V^^ 7*ri £~f *iy f" ■yJ' ,»-*J jj-" otjl£Jl 





/- 


\ 










^ 


£»■■ 6»» 






^ 






if 










JJ-UJUl 






; 










_2 ^sisai— 


-^ 


_3 oJlOI_ 
it-UJJ 




_4 oSlSJI— 


_.,_ _ - ^ 










^-i 


jij 


(2-3) J5 
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. (4-3) J, jlJLI J £>Jl obil* fL-P-f J £>JlI oU**)I <-<w>j jU; . Win 32 API 



oUuL/3 u^**J 4jL>U j>i 

^SliOl i.Ji>- :jl. Jt>U fcl« J* 1 * Ji* ^'^ 
(4-3) JjjJL.1 

il-ly J* Oui Sj 0s Ji i Win 32 oli-kJ &1.I CjU*oJ1 -b-f j*j -yljJl *yu 

^Jb-Vj .cijll cJlyLlj iSjLS^I f-**7 lj i,Jb " f £^ J ""^ 5f * iJ,J i - Jl * ii;::11 ^^ 
JUU^-Vlj ^j-jJI J^_Pb ^'L&l JJ^j J^jJl *U*y JLfcllj ^1 obitf ^-Ijil 

.iU^llj 



*LiJ| jup LJUL- 1**Uj^I Ji ^Jl oLJj_pi ^f C++ UJI J Cfttfiflj V* 1 ^ 1 «-JSlt»U 

.JftS Je iUJ-l jjjJu iljLtf J^jf <u!A*l_>f ■jJlS' Jl ^aJu> g£ Xs- J2U 4 Uuf (£>-t 

JU-i-1 ^LS3 I2ij jsS-Vl j^-Jl vilJi J«i M 1^ J>3I obSlS3l jj>f ^Aio ^ 

.3-2-3 »*»2JI J (3jy»lkJl JjUJl l3L»-f ,_^-j-j jilj) li^UI ^-i^j ^. . jSl^Jl 
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Jj jj io^Sosil -jSL? i~jj^ : <jw~J -j* NT ^JuiJl ^«LijJl oLSl£ <_j*Jt; t jl£k 

£jj t^yJLu" ^Jl J-i-ix)l j»Uai CjUJSU ikJ^ p&Jj ■ylSCII p— ^-j objlSCJl ojb| gsky 
oUs<aJl <Jyu 4^ ^j £jJl jJU ^J£. ^ -jj'lSJl i-jjjj" J oLL^aJl ^Jb-I . ^15 

f\j\ ULyS NT ^JuiuJl g.UjJl J jj£, ^f ^Li-jj . JbJbLl £>Jl -^ ob'lSOJ £fcj| 



• * ** 



»bSlS3l 2-3 



oUa^ NT ^JLidl ^.U^JJ ^Vl olijsai AJji idUi! «UI .obslfll flyt JS 
^JUJ piidl Jp jidljf) oLsl£Jl Sjbl f l«, JS" JLia, obilOl J* ^l ;jS> 

liJltll ^>H p — 3JI Cr tij .l«Jj ^ULI aJL-j] £i& C.LIIS3I ^ .jbj^ £# OVjVl 
Jai J £*j*}\ iJiJ^U ^ ii^ll oUajL-Ij oltflXJl oJLaj .oUJ153I <j> J../.^. 

ioMU^I 1-2-3 
: lUJjo fUU J, U obilS3l Xjbj 

ojiyll alJs-J IJUj .oUWl Jl *|^Vl ^o i-L-yi 4k.lji JjVl UWI JL 
S^IJJI {ft i\£ j\ ^Mjlil jf c^ULo jl oL2xl» Jjlj-« ij*-J ,Jp SjJiiJl _ JJcJidl ijijf *liiw 
tSjai Of -jJI^j Jic ijj* ^ NT ^JLidl gwUjJl .£& tiLUll v-LJl. -y 1^ . UjLtll 
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. ^1 /jp ti^Jl Ak-I^ tf\S jUI (^Ui-o «u^i il^'lwV Uij obJlSG! l y.>o ohilS^I 
.obJlSJI tfjLi- oU-UJJ gs i^ tiJbJl ^JUI oL'l£)l *^f ^ dUiS 
ijli ii-Ui ^U . 7 .... 7 j t i«ljJl ^^1 *»»»» J **— 1 f-Au Cf^ '^1 SJb "'j *4-l** ,-^'- * 



J*jC~j ly JS" J jJl£ll j^J ^p obJlfll SjIj>| £.1^ i»*j V *iLB3l S*y 
JbaJLl pJ^\ {y,'j£ Jj liL- 1 •■sjsrj f J* ,>• J^tJ *--Ml ,y> oLJl£Jl Sjbl ^*Ijjj "-i-*^ 

ajlij TfAiJ. <^>^i *(*-4i u 5 ^ Jl O^T** *4"l*» p^S l"J^ ti-iWI ,i»ljJl j»-«*ifl i*~»i J 

^ -u-JU oL'&Jl Sjl^l ^.Li^ gi Cf-Y 1 a* '^^ -^J -O^ 1 til ^-^ u"*^ 1 
.ui^-Vl SJl? i-ll»- oUL. *|^f J*«i«J ^Jl ^Vl olk>Jtlj POSIX 

(oUrUll ilcu ^-.U J* oLLUll J53jl) j^Ij ^-U- i»l* obflfll M^f 61 

^ 305 c^Ui .^ v^-l^ J* fa^jll Mc-Vlj oLSlfOl Jl J^>1 _^>UI 
Jl ob'isai Sjl*l jvU* tjBUi-j n^ULI oStf oUa^ ajjj ^131 c >l / JaaJI Sj'^1 

OUSISJI Sjlal g.U^ ^PJi-i i J#u £&a Jte g *i* ^H L.Oioj .oJa*Jl oUiil 

jl a^jij uwi ^i^l £ >i / J^i iM c-UjJ cr 1 ^ lj ^> il, ^ udl ^ 

Jp piL. iJrL^ ^JH-Jj .iSLUl ^ ollai Jl Jiji J^yj cJdM-l *£~JI 4^ 
dUi Jp c >l / J^-JJI ijlal ^.U^j oldWl ijbl giUj* Ja-Jl Windows NT f lk; 
0,-4.-11 f lkJ| oU.JUI J-c-J Mj .5SLSJI ^ oU>il ^jb ^1 ^ *^V r lWl 
J>3I uAv»j p.) .i5>Vl SJU*JI oL'Wl ij\S$ obflfll ijbl g-Ujj iiiP ^ 
. (.u^bJl J-^i!l J Windows NT ol^l <-^»j ^j .3-2-3 j. — «ll J j£ Jr^ 
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: jJlSai &T 1-1-2-3 

idijf Jjj {j* Mpjf Ol JLSaj jjjjlall i»-lj t otjl£JI t^f J-S^ -ui^ jO* J^- 

aVj oliLJJ vy» iXJLJ JL*-J oUakfc Jp £^4 ^Jl POSIXj MS-DOS olllll 
v^ji-i Of v£ "iU-Hj obflSS ilsVlj olllil Ji* i NT ^JLiJl ^.U^JI Jj .ollli! 

.illr ollL. ^f obJlSJl 

.POSIXj MS-DOS J olllil *^f ^W- ^ Jp NT oUlS ^ ^yj. 

.NT -yisai ^V ^1 JJLdl 3-3 JSCJJI j>, 

jl2p Jiff .MS-DOS J (\) ybUl Stjill ^ ,>Jl£)l p-1 5j*ui ji>- Of i*-^ 
J-J £a . obJlSJl «Lt ^-f Sk^dl J&JI Jiff? CalyVl oUJKJl ij^jJl Jp JljjVl 
J—sJ c OS/2 j MS-DOS J l^j . jitf Jl jLil ^l^c-lj jJU-l ^. U-b oLflfll 4-,f 

.jL-ll J ^Vl J*AJ UiiLl oll»ytJI 

ilLJLd! i*»~Jl Uj j^pJ obJl&l SjbJ £*li^ Jil—j j* 0^' Jsk O-^ ^1 
Ua^f -_^fj t^j-P^Vl oL'1531 A-I^f tjj^ij olilll ^UaJ JJi « ^Ui« jjbj 4»Ju 
^Vl Cojii\ l^% Win32 ^^Jl f UkJl gjltf.... .^y-Vl oLJKJl &f ^^ of 
•i^ ottl£Jl ikV v5^ -Cv* ^^-J-J »^1 'NT ^JLislI ^.U^JI oUj£. vlJUiSj 

. l^.VJ ^Jl SllJil oUJlSJl ^^ ii 



liJrUl 




2«-Ul 



1 i.aJ-1 
(3-3) Jftill 
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ZAjjiU i^Ll ot aSLa>Ji ^j^iH ,j*iJW iJbJl <>Jl*1\ J* (4-3) JS^JI ^J* 

J «j»Jtl olO o^L? JJ jSlS3l ^ oliv :.Tj . ii^jll obASJl <si Jl ^1531 

oUj£« ^ ^Jl dUJ.1 *lkJI cjUa>- ^ oL.ai)-lj . *jJI dUi ^ olSl£JI -\ >-t 

•jJlSJI oLujji J £>J.i CjLlvaJI _^k?Mj) <. -jJl53l oLw* iJjld NT^Juidl ^.U^JI 
i.UJl -jJLOl oUji^ JjLa 4 «Ai. J£iy . ^IjiVl JS ^ oL5l£JI JS3 LfJi; jk \+*t 

~iii (1)1 Jboj .LgJl (j^»Li» f«xiJ} jjjLSUl ital *LiJM t^'j *Llj"ill oUJb^ L»jc-j 

J IgjisAy (i^>-f CjIjIS *j_jiiJ 1(4* t 0^ Js^ til (^^J JjVjJl ik-iljj) ,j»iji« 4y<-i 

Jl ol^> Jl o Jl» oLSl£Jl ^f i^-jxJ oL.jLJ.1 ■>. ^yiS^ Lc jSl£ll JJa jJIS iii^ 

cjLj15 ibf sLiJl (*^^JI iJ^Vl JiU) J*«iJil Jaij SlyJl lot ^ JS ^.;.^j 
\Device Lf w i jitf J-L ^Ll / J^ jJI S_>b| £.1^ a^^. tt&Ui .oLJlSCJl 0>i c~>- 



0JlS3l^ 



jJlSlI ■»,... ■» ■ olw> 



o-UjuUI 



C^Wl JJb, 



ytSlfll *|^f iJli 



^Stf JJ. .UJ| 

(4-3) J&ftll 



.NT^JJdl ^.UjJl J f %^.Vlj jcillj ^LSJ^I cc^l ^'isai oUJb^ j>o- 
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•jJlS" j;i>J *jjM\ olj^ljUl ,j* .-ik^ t ^i« uliL jJU j;i>J ijJLIall olj^ljUl 
JJ ;JL)JL>- oLi!5 fljJl c-jLs*I li! Ijla*J JLS"! C i*Ul» lJb-lj LJjj «p<aj jtfj . U-Lw 
^JcuJ 5^« JS J ili^l v^M-l** CjUj153I ojtaj ?v^ a-xJ i_JL*i -is tiiUii' . fllsdl 
i_— Lil jlJU^Vl »U Jtu-J Xs-j ^.ill aJI jrv-ij ^JJI -jil£)l f^ JUJbd ■jJl^ i.Jb^ LaJ, 

JiCtj A>Ui^Vlj jeliJIj tLUVl CjU-I^- {J&dJ '■iSj^ t-'lj-'Vj i_A~-»Vl 6-U .i«JL>JJ 




budget docs 

accounts.xls assets.xls resume.doc speech.doc 

{■ Device 

* 

'••.. m FloppyO HardDiskO 

ouaiflfij ,.-*"*" budget docs 

: accounts.xls assets.xls resume.doc speech.doc \ 

* • 

f Uii ^1 o*J cJLi Ji, .NT ^JLU £.1^ ^ ^1 J5 Jtc t !j^i]| .1* J 

.\Device\FloppyO ,^-Vl c^ jSlfll f-1 *>— » J " 

71 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



: jilfll J_^s- 2-1-2-3 
j)\j *ljs-Vl CilJUl obJlSJl oIp^ lf^ tj^kj ilk. JA£S\ ^.[ l^S }j 

^IjiVl oliLi ,>- ^iJty oJl^ J*>« (J^o ^U otitf S,ty g-Uj, y> ^>l / J^jdl 
fib; oL'15" JUjI £^U / J^JI (.IkJ otSltfl Sjbl ^.U^ ^ .l^^>-fj l«dafj 
*JJjT tjlill J-^ J* i^j^i .oLjISJI 5jIj[ p*ljji <*— >1 i>«~i l3jj S- 1 ^ ^-^ oUiil 

uiUl »»_a Microsoft -^ Excel for Windows p-.Ujj J_»j«x-^ Jjl-4 Ujl^p 
(_ji-.il ililll l jJl5' Jl L*a«I» oLsL£Jl ojbj jv^ tcL t A: \budget\accounts.xls 
jjp ohJlSJl Sjlij p&>j>. i*w tviUij *L2l! .\Device\FloppyO\budget\accounts.xls 
Aju^> J* ^j^i ^U jl^v -jjIS" y> (^JLII Floppy ,_^— ll ,jSl£Jl Mri of Jl 4—4 4>*~j 
JJL>^Jl a5jj1» ^Jt-jj i*-*^! ^ 4£>»j oUsLSvll oj|j[ rykji jLu .*j i^»L>- i£y«J JJ^ 
Jli -j^ (ij>*Ul (JJLs-^Jl iijk ijjj .\budget\accounts.xls ^Vl 1<J| j^c d~>- i^jmJJI 

Oji«ll iliiil II* £»>• Jb-^ j^vaJl CjUUI *Ui; -j* lJLLu ^JUl r-j-M / J^jJl ^UaJ 
. 3-2-3 -*~J«Jl J _^f J-^ai^ lijbJl i_iv<»_j *i . 4>^ij o^ll ,j*J&\ ^ 

\£yj\ ±>}jj\. 3-1-2-3 
J^ou-JL) ^yj\ -k^Jl ^ (*^U UNIX iulrf ^ J*) 4uJ.I oUUI iJiit J 

Jjf iliU J ojJiLlI j** tfjliil J*jCU«JLI «j£ 4k-~i 4A>jl» y*> .<-ik£ diUjt JJi 
.&UJI v>l JQULJI JJJJI 4-4 J iifciJLI SJiVl Ju ^Ui. Jajj *UJIj JJi cA^f* 

4f-LL> iLtj liij i t^J^j Jajj ^jJlS^ ,«»— j ViSlS" NT oLil53l SjIjI p"l^i f JLic*«j 

t^J^j Jajj "jjlf jt—1 Jl ^J^v* jw UXpj .1,^15 *--il is^^^i J oLoliUl i^ V 

J* ii»»Jl JjLo j»j . j^J^jJI JajjJl (»— J J 4JJL1~o IJL^iJ JLrfj c5>«^l ia*jJl J>-li »i->^i 
l y^L . /jjl5" p- J JL^ ^*J> OliC ,^f j (_5j_-jJ( -kjj-Jl J-^4 jf ,j5lc . 4*-l 

. gy^ ±uj\ Ji\£ £jj oUj^-j oW (5-3) JSCiJl 

**S J y» (^J-^I J»i^l ^-^^ NT .^JLiaJl ^.UjJl J^-o vi~»- ^UVl ^J^l 
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Jl J**iJil jJ± i MS-DOS jj .Windows NT ohitf ^J JJ MS-DOS 5^-1 *L-f 
ZiU>\ .<j\J>\aj C.j B:j A: *L-> Vl JUjcu-^i >_JUaJl ^jillj 0^1 (yydl olilj— 
oL~~5j *LiJl ,jij» tf- iiJlj iilj^jf SJbJbj- aSIj^ fr^f iiLiJ J^XU-U /yJa^-J tdiJJLI 






oluil 



</>jJl -M 






(5-3) J£Ul 



J Ifjwij Jj_^» jp kip oUL ^j tiilj-Jl i_»js»-f Win32 t5_>»_^l />liaJl ,_y«j£ 

: La jflfc; ^ tjj^jiJl IJLA (j^U 1 - jjjLS - JJi *LiJl *Ijj . oLJlSJl Sjtaj p*^ j*-*! i>^-J 




ikiJl i^Vl Jii ^Ji obl$3l ^ .\DosDevices ^131 JJi c-^ >I jitf Win32 
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FloppyO Floppyl HardDiskO 




PartitionO Partitionl 

ii* ^ JS ^j&j Cy,j Ja,j oL'15 ^ *jLi by C:j B: j A: sUL-ll CjLSI£J1 d\ 
l^Jlj tdUU .3IJJI o^ jji, tirf. J*iJI jl|JL| tfte ^1 J* Sj^jJI JajljjJl 
J 4J>JlI i-p_j-xJUl ij^^aJl Excel for Windows £*U^JI J^jOwi «a lij t JliJJ 
■jitf Ji i yui» ^ij j^Ml li* Win32 <jj&\ |»lkJl ^^ .A:\budget\accounts.xls 
^yc^i JIa t_illl ^IS iU-Mj .\DosDevice\ A:\budget\accounts.xls ^» Jj i_iiil 

tU^.I^ tj^ldl J OJiJLl \Device\FloppyO 



" \ -*-.. 




Device DosDevices 



FloppyO 




budget 





/ 

ounts.xls assets.xls 




^\^\Device\Floppyo\ ' ' 



yylS" ^ iL»JI AjUipJ- .(\Device\FloppyOplus\budget\accounts.xls) <m J^Ml 
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/»UaJl aJdX«j tdJJJL! AiUiJ . Jj^j L.LP UjjjJu (^jAJI fUaJl * Jal-aj i$}\j i-JUidl 
. t£»*l\ aIp^JI ioJiiVlj Windowsj ,j~»IA-I J**aiJl J L l/ t jrll. 

:jrt£)l ^la. 2-2-3 

J J»xuJ^ l^ 4 oUl53l iSJUlj oL'lSCJl ( j J _>«J C^ -jJl53l ^f of ^p, 



4i!sUJI (6-3) JiwJl ?w>ji .iSj>-* aJL-Ijw -y ^j (j^-** p^Ai j' 'iS./*-' *^-l** ^ 

. U ju'UJI obJlSCJI Jj-Lrj U-Lw On 



•_jjdl ii.LJlSJI 




Ottlfll JjJL>- 

(6-3) Jfcill 
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*~»— y J* 1 jA' <yh**U *>-j* J>**j 6y>- J* oUsi£ll J_,ji»- J JUoj JS" ^j* 

J ,^^211 ^wJ Jp U-Uil .JL* ik^ ciiif ^11 oU-Ul J^,. t ^f_ iL^tll 

djjJUl J***** tJj-M-l j a^j^ 1 <Ji iFi u**^* iffc-Jlof (v*jj .l^Lll^ JjIjl>- 

. jiijii Jjjjli juji j ajsJLi ouui ji Uif ijj-jg tJ ^x. 



.iJUl ^um^I Jp (7-3) JSCiJI dJUi 

*■— .1* sj^ij u.u. ^ ^isai ji ^uu jib vi^i jS^i *^ *i*s 

gs j}\ tPOSIXj Win32 l«j U oUL^il <,Ju £jll ,JL* ^js .l^iia jJI oU-Ul 

.ajlj" jit 

Sjtal pfUjj ^p "c~j i iA-U* ^IS" vJJU- JJj . (L*>-V y-jJt-oi ^ t LSj>-f asLLjui Lf JJ 

. aJlui obsu Jjj^ j ^uii js - ju; ^ji U-uii obisa ojj-i i5,> oLrtsai 

. (oU^Uil -^ JOji 3-2-3 (»— iJ! *^-l j) 




A SJ-UI obitf JjJ»- 



(7-3) JSLill 
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:•/£)! jUs-J 1-2-2-3 
^^JL. %\ tcZ of c^ Jl J*»j? ^1 J-—S-1I -^ J oU-Ull JS" Jp v^ -uV 

.iJJbi ^J J**i~J l^f UU» Jaii o)U oUilSJl 

^«.>mT JjVl aJl^jII >t jci>-j-« J jjjI^JI jk^*-l oLjISOI SjtaJ pf^y. f-^^i 
aJLLw »CdJ J^ JS Jj .^1^ Sa-jSaLl ^^Lsll aJL*- ik-iljj o_j5^£ ^jAj t(V ^ Ml jl>«2»-[ 

«*-lj) .(jjl^Jl i-dj^ J ^-jsilil 0^^' ■ s '* Ap °^^' 5 j' j 1 p*^ji Alji '<j^ Jl o*^* 
t<J| If^jli. <i^b O^ 1 cJU-s-1 ,>• oUj-Ull Xp, .(62i>^Jl Jp (1-3) J£dl 
ojlaj /7^^ <-i«i4 cl^iv» jIjuJI tc^u 1»-Upj . ilJLaJl objl53l SjW tx^Ujj ^Jai£ 
J[ ^^i* £«3 ^ SJLiJJLl cjLA-UII *ic IJLaj . i.UJl *— *ifl is^-i ^ ^Jl£Jl *-»l oLolS^Jl 

»Uai jJo t)f t-^J .45^1*11 J-jj ,>• UUjCU-J *JlP JUP ^- t^sAyjt { J^ ^jjl t<JLiut)l 

. (L^iJU- ,y ji^ Of JJ i»> obis' J| iJlJJI ohJlixJl JJuLJi 

i^Ull -y Vjl> ol^ijLl JUxu-L ob1£Jl Jl 5iU J^j; JJJSJI fUii oVj .IAUjcl-I 
^ Ljifejj ^i ottfl53l uul^J^ jJLp Uif Jj>-i of olol^JI SjliJ ?ykji J* >— £ 

. ■yliJl Jl ljl> IfJ Jju o_^ JS 1 J ■yliCJ ^ycrj* OP UjJj ykj . JjtiJI ^Ub oU-l« 

J_ SJ cu- i JljLt JJLlsJl ^UaJ 6f Jl jjijvi-*- *L»>-j* u s ^ 1 ' t^vA' JL *^ 1 L/rt- 1 * 
SjbJ ^.U^j iJJui tdUJ Jva4 Uxp, 1> ls<i3l J) Uof ,^^1 ^*JI -^t: \j^j .J>&\ 

^ISJl *li oIav* OUJISOI p«IJjJ «. ; Jat>^ tOLJlSJl jU«to-l J** i2j^i» i^^-JJ 

0_^f^l 1% d)V i>-U- V> . ■jjLSOl Jl \*-j&» 0*1*^ *m Ji-A 9 a* •jS'l JJI J **— b 
■jjlSO J^-lj iiLliM i_jJl»- i^JL- *2i\yA J5f jf ijcJ^Iju* (ij^ V*A*j 5^1 jj "- ) j>r ; ^i ui*^' 
«U^JI ^JlS - ^^li* 1— -1-J ,^J niJUJLI *iLj>[ . «iJLxl«1 jj iJLJl iLUll *l^ij JJ 
ii-U« «Ji>-l_) ii-ljw *,_j«^ -Aif ^At*5 . <d*»c^o J.j«.«>jl »Uu olS" lij ,yl^ i_i JL>- J ^.h'Jl 
r^bt JJ»iJl (Uai jVj . iJLUll Jl If^ji. ijji jUJ pj . £i)J-\ J g^l^j JLid iJL* 
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JL& *Li| Xs-j iaiij . Ai-Uil <jSl£J gry, Jp JiiUi *J t U t ^U^Jl JJulJ iJU U-l*i 

:jjI^I ljL-s- 2-2-2-3 

sJi oU-Ull ,j^ju JUjc-} J| j^Lj aJJj t«—^r>* aV-jxAa ^jAjIa^ x*j ■ . j^ - j /J15CJI 
Ja^ L»x*j . ■jjlSJl L^JUutj jJl 5^1 JUJ aJL-UII oJLL ialS" iJU- -of Jl Uul ^j^j . jjl Al 

•Sjly J[ oLA-L*11 J>v»J SiX*d jj^uaJ-l /»UaJ Jji-ixll i*laif /jjo Jb JoJI J-i»' j 
j£3j SJiuy iik£ <jl~>-Vl ^ J ^ oU-Uil J* ivijyill A*tai4 f Ijjf vS^ . »UaJl 

SySli 0)£* Lf^jAi \tri> tU*^ ^-1*11 A. j k>^J (jdl oUill iJip aJbtj r-j>- / A*-i <!>*&• 
.aJLU.11 ^J> v_oLiJl "j* ^^-asf JJU- Jljf UjLdJl jSUil 5JUJUL.I oU-UL! -j* _*a»l 

f f f t „ 

Oyuj .ij'jil ^LJ- ^i^/" LjL»Jl>- bfU_^ NT oUl£Jl Zjs[ twIj^ ^y_ i^JCJLj 
JiLijj .L;pL^ IAUjcl-| oU-Lnil «Jai*J j}\ »UiJl s^li £L«5 ;>jb£ d>- L*jcl~. KJ 

J| (j^a-i* ii-Uil J OiJi ^iJ LiJLp iJLUJL) ivajasj.! ^^a^aJ-l -y OjIiSISJI Sjlil 

oL'ISjI 5jb[ ^.U^ q^L li-w- ^Lill ^a JbJbJI «a ii-ULl ^_oLS ^Lc-J . ^ISJl 
jf ^ ^Jl ^JUH cJj CS ' Jp i^a^ NToL'lS^I ojl4 £.11^ ^^i toLu'lSOl 



«'i 



:JW\3J> 3-2-3 
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■jjLS" f-_^ J..a.:,.-il j i Lsrff bl jUi Of <--£? . iiJbkll oLjIS^I s-ljjf J£ oll^^- 
pylJ^Jl oLijSlo Lgln.*.v.J oLLSp oLolSJl SjbJ pj'ljy jj_)j tJJLb /Jij . /«UaJl J} M^r 
tj'jli) oliJUll *JL* Ly Lj . oLjI£!1 fl_^L istfULl *ljll JuijJ tS^Vl NT ^JLiuJI 

jS\ j\ iJoAj 4AijJ0 A~>**~J jitn'int 4jji iJbJ»«- /yV5 f"^i i£Jui£ i)jS** f-^i^j laJLp 
SjJL£ J»lJj JUp tSjJaJI oloLSUl Sjbi rpkji ,_^Jll~o tUJbu . obJl£)l ijbj p*ljjj Sko-I^j 
Sj-J .<djJUu jf AiJb-jf Ji\S *LU| JLLP SjU tOljl£]l -j* frjjl IJL* JUjCLmiJ aJU J^U- 

.(5-3) JjaJLl J obJ&Jl ijbj g-Uji ^Jb jJl J>JI 

*2jje> obJl^Jl SjIjI g'ljy i^-X^-D "-^1 «j^ f>J J^l <2i^ J*«— i r>^l / J^--aJI 

Si-Lull *lj2»l ijJr <3^pMI *2jjJ» o*-^j .<^> ^ uA^* Us* <j^*i "oj* J^ J c£ApVI 

*IL*p 61 .oJb-j lij l^JLjj \L~>- tCilil Jp Sy.LU Jluf Jp dilll l^** jJLJu ^Jl 

. ohJL£JI ejlij j^LJjj Jp "'"fry* '*Q** c»~J <lilll JLiif -_jP iJ^»«Jl 

^tuil -jjLf jjj ij -U- *2j> (VM) -UjjhUiJl ojSlJLII Sjbl g-li^ J*L- t^ui .J/IJLII 



_ ._.._ -_. . JJ. , .. . ._, .._.--.. Jj... ^J. .... , „ 




> - ^~~ " 


UjjUl ^Ji^j ,j* 




*2i>ll 


jilf^^o-i. j<a &* 




C? 


J16 j*Ju J^UJ jup 




J**| 


.c*IB3l I>| ^.U^j Ji ,y ^ JJU^ JJ 




JJb- 


ij^-^i uiL. JU t U51S" »-,| i,»i <_.,Ua7 Uj^ 


H«i* 


f^Ui-yi 


. li^^J^-J 






jslf JUiJ ^ jj^.^. jjU ^ ^ ob'lsai jjjl. d^-e L.jup 




v'^1 


•^u 






JxU Jti ^W iUil jjii jf Uj-Ull tj2I UJU* 




ouVi 


iSjfi c?x J 2 *" J A ^-^ 






(5-3) JjJJL-l 






-,l«3li5> 
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V ^l;^! f ^ * ^ ^ ^ *** u - ** -^ 

fit; 01 .cit* ^ j^ ^ouua ijbJ ^ H ^ ^ ^ ^ ^ 



* 

: Device 

'***■*-.. F, °PPy° HardDiskO ... 

cdu ,*.-.-- b^ef docs 

: accounts.xls assets.xls resume~.doc spee^h.doc *: 




f ito J3 o- J*«~-, o>. ^u ^j ^ i^. ^ ^ pi oppy0 ^ d[ 

.oblfll Sjbj g.Uj* ^ l.^ t0 UUl f Ui; jjls- Jl* 

. ^ jy ^> J J4- oUJrl JK & .lAJfe c >| / j^, ^ f u Uj ^ 
Ultf *rU, Ua^ ^ jL *Ui t| ^- ^ ^ oUflsai Sjb , ^ ^ ^ ^ 

\Device\HoppyO ^ ^S Jl Lu. iJLL^il ^ L^ t -*_ ui 

80 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



jl$JL| •jjIS' iJL of J} <u~»l ij^J, olil£J! SjIjJ g&y, ^jx^t \docs\resume.doc 
*IpJ£-Ij »y* t'jJWl IJL,. oLc* ^yJ J-U U^l» jlaLIj Ujipj . Floppy ,^-JlI 
.\docs\resume.doc tiJU-l «Ju Jj_ k* <1^^> t$JJI ,j5l£)l ^1 v^ LgJljjrj ii^kJl 
ju^J j^jjjJI (Jb-o . gv>- / JsU Oiyj ^» j^ *zMA& il^l cM^ 1 **-> ty 

iijt ik^ 1 3-1-2-3 p- aJI J c-«^j t^l t|>«jJI -1*0*1 obJl? jvJr/5 idJUiS" 
is^tj . *j iiLcu ^jiJ JJL^ 1 ^iJ aj> . « " ■ ' ■< «*: cSj^jJl J*>jJI •jJIS' £yi . t$j*Ul J-1>«JI 

«)> laJbf ^pJfcJ iUJ ^j*j J*, jftS" p-J J* JUJ+I p-Y' t5> >-i !i L>) ■u^ 1 

. (^JLJI JJUdl 

.^ydJl JJ>dl **> ij7>l / J>-4JI flu J3 ^ SLjcJJ 0L.V1 ii> *.Lii 

oJLa i_iLdtj .ililll ^yJ- jJl oUVl CjUjI** jjJ.: ijiui i)jl£ 4^ U*l*JiJ ^ 

■u-i; vliUI J aj* 0L.VI oUjU. oV ^Vl otS&U USUI dJLL- -y> oLiLJJ oU^Ul 

:oUsl53li>3J 

Windows NT flkJl bjS &*J> ,j> v^ v^ 1 J^ $ J* <-CS^ £>y NT^JLidl 

4jL»» <u!p i^jij -oO^' uU\**XaJ.1 ,y> l5j>-VI oijlj^j <G/5"lij J^niJ.1 oUL» iL?> 

jjUi oNjL*- vlr* ^(1* V^J J^*^"^l ^«U ^ *Jj^I^j *lULy J. J «.* VJ I />Ui; oUL 

*JU?t ^Jl JJuiJ ^Uv U>. ilS^Vl ^UjJI ojljj cjjp 4iJ . ^Li Ly -o 4-^liU oUVl Lly 

. JjUI /j>» bJ-iJ JiS'f Ifi* t5ji«-. JSj jUl oLp^-vi <«-— J Ujil o4a ujiwti . L.I 

Uj^ll JLfljS of ^ i Windows NT (.IkJJ JjVl cJ4AI y>j t Class C2 ^jiJtl 4^ 

:*Jbll 
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. *UaJl Jl J^sjJL *A ^U-JI Ji j*» iJ5j ^U J~*--j ijyt* 

jj_«Jal™j jji JJI (jJL»jC«J.I JjJ^- Jjj^ JjUUl Tbii i ( _yjl...;..i'yi Jj^JL (l i\9u)l ■ 

Jji>- ^ (jjjl» ,jp <^J4 Si\i\ ppjj . -JLp *j \yy\ <jf 0^5 ^*J ^.A' Ji Jj-o" 

.(JjLjLuJ.1 ,y 4Pj*f Jljf J*Juwt J[ J_^*jPl 

. .Ikll Ujiji ^Jl OUVl oU? JSJ Windows NT flbJl ^Sy gdj. J* gJ- jJ 

J^- Windows NT flfcll ^ tvlUJJ .Ujl* Windows NT flkJl *} y . Lr Jpf OUl 

Mandatory) ^jU/tf 1 J^A f^ 11 r"- ^-^ ^-^ -^ J ClaSS B2 ^^ t5jS ^' 
Jl J^jJl jjijl C&jjJ &S* iSS— J** 1 - J 53 ^ ^ * (Access Control 
^_^jt Ji ifc-Vl iSjs-Vl i^Ll Jilj- J t^^-J . Jaf i$y~? -jiJ^c^JJ iI*>J.I ijljll 
JLiJl ( y-,i i .>-T J^clJ. ilJbf iiJ-.» OLtf jo.^j i^i OUl gj«*J J* J~*=~* 
jAJI J..«;,.AI ^ t ilJbr i£^-» OUT cs^u-j? <_i^. ^Ul J> *t ...... H c^jU-VI J^»^^ 

^ qJL^JlI oU^f J^i t|f ti f LiVli «^* B2 DUVl ^j^« Jj*. ^^ J^J 
Jl ^.jJl oCUpjI i^j^Jl Jt* cApL-JI j i.UJ-l ,y ^jJI li* JA ->*JI W-^ 

Ajl y^ y, obJKJl i> o«a t a>.jVI ^Icu Windows NT J OUVl f lb: b\ 
OUVI f Ui5 S>i 01 .(JjWVI J^U ,J^dl 4^) J^-^lj ^U^fl J^jJU 

J^ oVj .1^ J^Jb ofojij" ^ S"*-* & > ^ '*** tLiJl ^* Windows OT ^ 
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iy* ja jLjl i6/i\ :{&>& ja jJlS3l il* £j£3 3JUJI <^>)l fLiVl 01 

: Jj«0j]| oli^ 1-3-3 

JS Jrf-Jb Of v*r jJl cAJkdl yb Windows NT flkJl J its- jk- Jjf ty idUil 

4 iUl5ai iU>JU ^>JI flklU nflfcJI Jj*- U.LS :>J» jWl J^l ^ L* 
tt.Ua* <y jLdl »^f_ Oi^*^ 1 <JU»f oL'l -j* Jj>~. tOUbU ^yill flkll ^f 
» UaJl c-Ij Of ■**» . 0L«Vl oUL eJipli J kj^jll *iUi ** J*jcJII L^JLj^-j jJI oU^Lnil 
iJLL*c *ib JSLi* JpJj Lj'IS" i-JS^. *il» tJ-f-JI oUjLw i)U»f OUbU ^^Jl 

. (8-3) JS^iJI j *£* Jj>v»> **"■" .jfJ*" - f U" *.;!>* JUjo-1 

jil^j Uyu. y*, . J~cu>JJ £*»^JI 0L.V1 Silk ,f JldLI 1JL* J JjVl iL^Jl 
p—i *— J OUVl Situ J*-JJ of tSj-ixJl cjULuVI ^j . Jwjo J.1 ,_}->«— j" j»— 1 ^ fcU 
•^ fe^Jl 0L.VI olilL* J&tf . (ENGINEERING_MARYH &*) JwcJJ £y jf 
^Jl oU^JiLi iJU ^ (8-3) J£JI J «£U V^l iLaJl L.J . OiUxuil otfU* pily" 
J 4^-i 4-.LS oLpj*^ olij*. !JU> Windows NT f IfeJl ._£u . MARYH L$Jj J _ ? ^J 

.MARYH tt^ 



Z' 



0L.VI sik, MARYH 

feM*Ii olslUi TEAM1 

LOCAL 

INTERACTIVE 

WORLD 
o*»-*Ji N one 

,»U Jim MARYH 

y/Yii^i TEAM1 

WijiSllACLUJU 



ACE 



ACE 



ACE 



(8-3) JSLiJl 
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l^ i^U-l uL«Vl yik, JLjcl-Ij Q^k *2i«=lil i-UJI jUVl a^-I^i i-JI^ ^J^ . oUVl 

. ■ylSCJl Jl U-Uil Jj-^j &15L*| JbO>«i] oUj-^il i*flij 

ialkil iU>JU djf l»i\i ^ Jj^jJI ii*J i^^aill (ACL) Jj^aJL *£>«Jl i*5li ils« 

Lc tjjuidl i_JaJi ,liti l|. *i*a *j' r « ^j il»Jio ^I^V oUj^ j jUVl 

.POSIXl^J 

^JJI (9-3) JSLiJl gflj . JUI ^1 J ACL iw'lij OUVl otflk J^Uj ^^ 

■k-^J . ii*aJl JL-^ ioJ>- U«jF _^]L t*%w*.Vlj £«iJ1j *L£JVl oLaOiL iilvil 

oL>JuUj . NT {jJ L & l l pwli^Jl oUJlS 1 ,y jojlkJU S/jji* i.1* <Ujl>- ^ •ylS' J cjLL^JI 



.y^i £> 



/jSl£Jl »-»»- olLrd 



^ 



cjUjuLi 



JjMyll ■ 



0L.VI 31k; 
i^ull ACL Uli 



(9-3) JaCjJl 
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:J^U p&Jl (w'lji 2-2-3 

Jp tiJdi UJ-I ijU ^ jUVl oi^l^J C-jpi ijll 01 . l^fLiJl oip dUij J^l 
^iJ! ,j*^tJl yy j!l£J| dJUU ^^ .(ACL) J^Jl pi^Jl UU ^ jl\j J&}\ 
jfl£U ACL *JU j^" ^ku^, -jilS^I J* Jj^li ^Ls-1 (JU Jp t i»U 4ttJ 

cjs j* JxV jit. j* (io-3) jxjji . -gi j^i i-ui f juJ y ^isji ji j^i ^u-v 

. ACL i*Slij iliU 



>JM 



jader 



0L.VI' 



' ,,'T- I '-" '' ^' ' "''-.'"" ' 



Jj^jll. jiitfJI *JU 



:»lji DAVEC 
oliUI- 



Jl wsy 

s.|ji TEAM1 
oliUI iUSj 



WORLD 

vliiii jl& 



ACE ACE ACE 

(ACE) J^jll; |^JI JM 

(10-3) JS^JI 
(ACL) J^lj (J^cJI i«'V» 



Jp ACE JU*1 ^ .(ACE) d^b ^ JUjJJ ACL J JUol J* yjyu 
(3*5*0 iiilk* OW 4ilk> oli A*j»iJ. »-Uj Jjj tJ_*v»_*Jl <3_*i>- ^« ipj^jfj oUI iiLk; 
y i^J.1 J»*»*Jl <3*2>- jt-S'ljJ J^i • Ji*-^ £* U^ty J' ^ Ur^ .?' •V*''' •Jj-fJ^ 
. ACL Jl; -y **-j*i\ Jj>^>jJI J _**>- **j*jf i^j*^' ACE J^l Jr? 

JU»y <#J^ ^ O 11 ^ ACL WLs]| ^^ '*1 -^ *r- J ->^ ^1 o*A 

lij nilJJJ *iU^l .illUl }_y" «iJJ r-l^ ^,l» toULJl U\j ,^-J.I J_*v_jJI <>- tij^ ACE 

^LUJ ^ 4 (10-3) J£ill $ jfii\f dj-yJl ^4 "^b • Jj**J <*"» '^V o"5L<*fcj 
JLiUl •/£) frl^Jl Jl d^l DAVEC ..J.*?. .*pj**1 0U otflkJ ACE JUoVI 

^^Vl oJ**=-U J* ^-^^ ^^'J " , ^ JI iil <J>^^^ TEAM1 fej**JJ jljif ^fli, 

.jl.iull J_*^_tjLi 
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Jp «i* ACL IM fib J?* *«>SlS3l *LiJ| ju* ACL Uii ^jcl^. j, la] _ 1 

<ulti)l J -^iVl fU» i*w cp—t Lji*«i jS»S3l OlSj ACL WU ^Jt— ajji <l lij _ 2 
ACE oVU»l ^ jJUi Mj .JbJbJLl jjlS3| ^ oj* *!*>• jflfll JJa J* ACL 
SjujuLI obllSJl Jp l+sJri,^ d ^, \jjkj uj~^fc» i.5UJL ^l£JI JJjl) 
l*K^_ t J^tdJ iLlill ACE oVUii ^y. ^f oJb-ly liL, .J\SM JJa J still 

. juai-l jilSJL >JU ^Jlj ACL iuSli J jL-Vl f Uii 

4iv» ^> i^ijA\ ACL i*Jli 6L.Vf fUaJ ij^j. itjdjVl ijdUM - * </ o-JLrf- i iil — 3 

. -jlisai J Jjjdl jjfcj Jlf J* •/£ OUVl u^»lj ^jsi t ACL Ui Jl *ilj>\ 
JJL,_,JI aJyJj I^JUjo— .j «Us* oblS Jp d^^-^dlj J* 0L.VI ^Usu SjOi ,y» JjiJdlj 

6L.VI fUaJ ^kfi-o i^ • ( j IlS ' t> hj** Q~» l*u^^ Jjl^ l*JU* oljlJLTilljf 

»l^j v_^j tiliiil j^JJ L. ^^J JjU- lijj . aLjUj jf fib diLi S»l ji oj^jIs** J-ioJl 

bjIjI £t*li^ «Ja.^ .ijUVl tflb JkJjj JajC-J.1 wiyu jJjdl J»w JJ ?JUj 0L»Vl 
»lb |»^o tiuJjll Ol*Vl iJkJMj .Js>-Jl ,>• oU^Ui £**£ d)Uf jjjL2j jl*W»l flkJI 

* f * * 

jipL-j .(UUi J-^4 Ujup <l>l»Vl jjJU cSl. Jp Ijj^jI W**— ijl-i^l j>UflJ l>1»"I 

: r lsx-V! 3-3-3 

yyt U 0L«jII *— i*»lj ij~J jjlo tJJi-iJI ^»llij (JJ (L^jijy) ii-LiL* J^0p| 4jL^9 i_iyti 
| «aJu 4-«Ji nLtj U'UPj -(^1^ J] ci^sOjJl aJoImJ (oU-Uil Olpj^jf jl) oU^Ltll sJlA 
JIijj; aJb^J *J^-« ol^jJUil oJL* Ol«Vl f>Uiij olulSJl 5jlal wljj{ £-*flJ t,jjlS J| 

. AjAki (J JJl ,^^511 aJlijJJ f -Ap jf ^ JU-II 

LEES J-jC-AI git Uxp OJbfi liU aJUJI h>J^\ Jp (11-3) JS^sJl ^^j 

..oJtJ-l •jJlS' (Jl ^*iji* Jj^y y^ - , --4 > " tUi^" 
Jl ACE JUoi Jjf -y i*5UJl J 0L.MI fUiJ JiJL. tACL iuJli J JJaJl JUp 
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auto; 



0L.Vi3lk,: LEES 

«>*lioUU.' TEAM1 
TEAM2 
LOCAL 
INTERACTIVE 
WORLD 
i^iili: None 



tifcU-i j\i 




, 


OUVl ,_A*I, 




▼ 


Jj^jlL pi^ll uu 








ji ^171 

3U-LEES 


— > 


ji wjy 

fc*ljll TEAM1 


— > 


TEAM2 





















(11-3) JS^JI 



4fA- J*Jbj <£>^ >-«ji liji 1 ^Jll^tJJ i*j*>Jll iilLj jf OUVl iilitJ Jb£ UjLLPj .^>-Vl 
«ji ACE JL>-j li.l» .J..X-..JI <, pi of JjU t^JJl J.^1 fjl ACE JUoVl to-UJ 
Sillaj jUtJ jjj iuJlill iLji ijj lijj • ^J^>JLI (J} (j^A* (TjiJ *-**! ^Ji **1* * ^^ 

J^l LEES J.«t„..H »i.jJ-l -jJl& i^U-l ACL IJUII gs t (ll-3) JCDI J 
<i>* JL.VI fllij ljBjj tiuljll Jl J^JI vJU* LEES OV, . J,Vl UU>1 J i-ljll Jl 
Jl oljll Jj*>j Jjp ^^ cS-xJl .LEES Jl ,yuii obJlSJl Sjbl gkj, ^^ Ijy 
J I^^oaJ Uij iul>JJ Jj-^JI LEES ■j* ^^ dJlill ACE Jl>oVl Of J*-V .iloJ-l 
JaU j^j t«JL* J_^jJL i^J-l i*ili J ACE oVU-il ^ojJ «_~-j t/j£J .TEAM 2 
ACE oVU-j! bU ^ f.lkJ| oV ^U^l Jli* II*) . ilU-l .0* J viJlill ACE JUoJ 

.(i*iUJl ilJb J Jj*»jJI tw^oi jJl 

idLUn L&J J*jCUJ «/• J£ j t)Utyl flliJ l^ *jh Jpl\ ai> Jjjdl iJU* 6jSsJ ^J 

«0p Jl Jj^^JI U-bJ. ,^Cj toNU^l SJU> (^;_j^ ACL i*JUi . iJ^ *sL»* t^i-ar*- 
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SyLJi Of L? ^f Jij'-'i/) . (j^-211 Lg-» Ju«^~i Sy J^ J ^r-Jj 4 o^r** 7^* ■** -k** J^xJl 
Jj^ll* JJaJl Ju^ V nubSVill JJ Jj-^IJ ^ULl & SlJb ol^jll J*c-J SlyJl Jai 
0L.VI v-b, NT jJLidl £.UjJl Jl. i j^-F ^*? . *ubSl£Jl J-iJdl ^UaJ J~.-~o Ujlp 

oL'ISOl 5jbl ry^y. &Jk *<i*JJ-l o^** LEES t^-i J**i~; ^1 «JUI Sji.1 Jj 

. SlpJL^-il i» juLI IkJjj jlLlI J_^ojJl fjJ « (j^ill J OjsJl (^Ijll) r^*ll Jj-^l 

. *JUM JjJUJ Jj^s-jJI <wity -h Jbr- (j^ui. T^iL"! W* v^ "^J- 1 J»~^ *IpJ5-.Vj 

jyjlall oV J^t ^JtfJI ^^U .-/SO] ACL UttJl ojtf 1*1 j^ oUVl f Uai Jj ^ 
. i>-_yull Jf*J\ dye- *Uij J* SjJiJI & £>f jtff Jl£!l oUVl J JJJdl of lj*Jb- 
•^ L^Jp. ^^JU l^J J».«.-..^ Sjj. J5 J 0L.VL viols' ULiJLT i_JJa3 S^VI 5 jJutJl oJLaj 
4k«ljj ^y I »bVl u>-^ 01 . JW p-wdl dU* ai4 ^ ^^Jall *Lq JLo Jaii JJJtJl 
ACL *Jly ol i oLJlSjJ i*»l>-j ^ ^a ^1^1 J o^JLt *>->uil JjvjJl i3^>- oij£ 

'.3LJA\ 



: f bM j 



4-3 



jijl ^j .Windows NT flkJl J lJb^« U^L. NT ^JLidl g.OjJl oUitf Ji2 
i,*-! Jt. SI4II f I4JJ }Sy &ZS Uuf {Jtf ^*j . j-la. JS^ (.IkJl ajlj* ijbl ^l 

Oll-kj* IfJjS jJl JjljAb V" 1 ^^ 1 e* 1 ^ 1 J^ ^"V^" oliS ^ Ja ^ Jl i/'V 4 f 1 ^ 

.i—ll .,i-lT.,.U 



i*ji^ djf oLSU It-y^r Jp J^i3l IJla J SlUll J^^oull Jar oltftf X^J 

j*iii Jj .liijJii *^ui j^aii (j irb^j iiyJi ^^'^ cr 1 .ntsi^h j^ ^ 

>VJ uiJlj obLUll : Windows NT ^SJllij ^. uJL.15^ 0^1^ OcilS' ^-i ^ iJUl 
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tattUf* QUIU1I 



4 

J 



JS J Jaii Ijb-lj Uu^ Jii J,..:. .,11 OLf t MS-DOS (L&JU UiUl oljlJU/Jfl J 
JlL; jS3 .^T UfU^ jiLlj^ Jc* i/f^^f j^^ lj *- l J ^^ ji^i MZj -'"j* 

y> «~i Us- j^j\ lj» JS J Jb-lj ^.U^ <y _£St JJuW J*«i-Al ^lai-j t Windows 
f * * . . .... 

. £W^I J***id ij^iJall ("IkJt Jjl_^ »>• hy* g&jJ 
JJuiill >>UaJ iL-ij ,_,*> . oJLiu t_-cs>-l_jjl J-jJIj *j\y *&L> SO>-j ii-Ull Jii 

. *-**jj <Jy» ^j** (J A.JV U .' <i>-l** pfLi_^ ,p (JLojI ^o./tjj i*-l*» 



Windows NT *U*JI J *ji>cl-Jj iA-Ui! <Lu SyL-iJl oJU j^w . cAJL-Ull ,j\j oli%Jl_j 
v_j^" i^iilj Windows NT jjia* tMark Lucovsky ,***» .^U-ULI SjW p^^ J^» ^ 
^.U^ UUI Sjl4 g-Uji ^j *^SU JJUtf (ilkJj UNIX flkJ jJLUM ijj oL;J£. 
aJ^-ULI oUJb 1 - ,y **y>£- j?S^ • •■**-lj *^ J V - '- - ^" Ljjljuf i-i^ -tfj . NT (_$JLLx!l 
J*j . lJuji}\ ii-Uil CjLj SlS'UJ. UUjCL-i| J»j>mJU i^jill iJilVl «Jc«J JjJl aJL>«1I 
Jat J JjUj S^JLxl* JJuiJ ^Uaj olkc£ jriy J Windows NT i_JJlA ti_JJlAI IJLa jjlaj 

■ J^cULl 
L^s«»jp ^LLS - J jJoj oUpUllj . iiki (3_^» c3 oU-Uil i»kjt J.>»».>i>< i<JaJI *jl>^*Ji 

JJiJtdl ijijf J oU-Ull ^p ^-ibji ^yaSL^t- SjU OL>J.I NT oU-U. ^jJ- 
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>0 il£U oUa>- JUo-L l^Jl Jj^ji V^ t0 UJl^ NT oU-U. ,.j 

. Irljifr i»*~» ^-wi 1c; uJiJ; sJU NT U-U. £^i jf J&£ ■ 

.A-Ub Sulj* oljoi <j*dl otflSj U-Ull oUS t5_^*i ■ 

oU-Ul ^ ^y-f oU%>^ G U / f f «^U Jp NT U-ULI !>} £.U* JiiU ^ ■ 

NT ^-^all ^.U^JI oU-U. ^y f lp J£i, oULUil h^> J^ill | j* ^ 

V*^ «**J-I Jp- jv-i Ifcilr v*^ 1 4^ *"k, vdUi ^ ,») .U-Ull jlJl^ 
^Jl oU-Ull jl j^Lj NT U-Ull 5,ty ^.Ujj I4* ji^u- oLSj ^jJL iaLdl oUlk*allj 

.iLJLdl g-ljJl J| NT Wl 5^iJ| iJi^i Ujiji 



■f itUl ^ U 1-4 

: JUI J SsL-Ull oiJts t ifijj^ jji-» J*f J 

Jl JJuiJl fib; Uilt <jJl oliiilj JU;}! Jil^j ^jLiVi ^y <> 'f 11 ^ 1 j j!>* ■ 

:*,/•* ^ f^ 1 lM Hj Lr^ ^ ,j,JlI u**^ ^ V^ ' Windows NT flkJl j 

. SJb-lj JLLI out JiVl Jp ■ 

. AsL-Ull £-*lijJ J-*-^ 

6l_>iP ixJ Sljf /jjUj vi~p- t_^t J-^aii oU-Ull aJLJI Cp^iJl *LiVl rri^ 

.i^oLtJl fy*>y ,>-}Ul ^jiJl i« — «JI fj^f*} .Uijlj^ ?iA-l*ii 
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:Oljuil b*J 1-1-4 

J* *J<&- Jf <&*■ fl-Ai.^-1 <>* SAs-lj SJL-U. ^. S JJr ^ Jl fUl jkll ^y. 

Jp (1^4 l? 11 oU-Ullj) jrfjJU c|>*r t£y»UiII SjSIJUl Sk-ljy .Windows NT 
. (1-4) JSLiJI gs-lj .J*iJl 14*-*^, jiljs <>Jl i/lJUU ^^ a^ 

J olyjJI tf^lJaJl s/IJLII fll* pjrjj iS/li 0I>* U-Uil J*jc~J ij* JS jj 
Jj ^ <JjAALl ^»IW| ,/IJJl J} s^iL. J^J| ^ oUVUl ^r ykj .iLUJl 5/1 JJI 
i/li Jl Jj-^Jljf JJtisll j.U3u S^ JLid . JJLJidl fib 4k-l^j[ j^Vl oU-ULI 
oU-Uil ,Ji*. •>! .jIjJI Jot ^lai >l gUl J^jui Jjvi; ^t t jjjJi f UkJ 
J*i ^1 juto £JUU Li J LSjl, I4JJ Jktis ^Jl oULUll ^f _ j^cUl Li J ^ 



£j»UiJl OljiJI 



ft-ll s/iJU) iu^. ikal 



.'" FFFFFFFFh 



1 g.^1 j^Xa 3 ;' 



\ OOOOOOOOh 



/' FFFFFFFFh 




L Nonpaged 
System 



2 g-jJi j^t,. 3 ^ 



\ OOOOOOOOh 



/' FFFFFFFFh 




X 



3^10^ a*/ 



\ OOOOOOOOh 



'/ 



User 2 
(2 GB) *f 



A^i^WliI 



User 3 L 
(2 GB) f 



:? 



User 2 



Free 



Userl 



User 2 



/, 



System 



Userl 



System 



User 3 



Free 



(1-4) Jfcall 
iUUI s/IJJI J.14. i>Uall J/IJJI 
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.SlyJl iai Jl J*jo-LI J*i ->• L*J^" Jyb gJ^l l*j*aft ***^-l V^ 1 ^-^ 

UiJVl dlUSTj 4 J^aJil Li j v-idl ^.IjJl Jfcii .oij ^f J Windows NT 
jijl J...<..U -ki J fiL. oULU. lj*H\ .JLaj .Windows NT f lkU C*>JI 5»JI 
.dUJ-j ^y^jll JJJtdl flft -k~~J oLiL5 f Jli^J ^j . JJciJl flfcJ oU oljai 
J jb-lj Jl>p *>— » J* W*» 'f* £*~ J*«£-ll J^c J V>M *^' J*^' • b >*-* 
.(oU>dl ,y Jb> ^ULI J^ill gflj) i£^l *>>il UJifll ,yy .J-Wl oULL* 

lijl^ll ^ 2-1-4 

&JL. flfcJI ^ ^ <*>*? «> <4-L~ J* (^ ***»l*-l Jl^ 1 *»— «J ^l 

. \jnjyj *&■*}* *i-l** (2-4) JSLiJl j^oj . l<- 




(2-4) JSldl 
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r U» ik-lji U-Ulb S^IU J>JL tt*!i (jJl^ <tf Ji^V . 1 jJISJI oUfj obJl£Jl Sjbl 

U oJjIjJI J>m»j>JI iis<» Jp- iil-^l oUjLu Jp J^-^asI-l 4^-Uil Oiljf lijj .Js»tiJl 

. JjvsjJI iiv9 Jl ^l&l JjA*- -y JCtf £+* Jerjj M JUL} 

oJu :*!y" iJ-Uil ^kuJ Vj .^-1*11 LjJLc-J jJI ZytiiH ^luil v «.d (VM) i^UiJI 
L) ^a-!<Mi U-Up o^iLi^P ^^i IAJUjj Ifiij VM Sjli| /vU^J . SjJiLo L^JLjjtJi jl oLJI 
fy\jj>}> ^jLJI J-^"Jl (j jS\ J^viiJ J »JL* oliLJl oLu 7-j-i i*^;) . o^lJJl «ljjJl 

. («4j"ykl]iJI S/IJJl Sjbj 

Jb4 J| ^li" U-Ul! ooci JO)j .J^^iJl JA-f J Q\A\ -jJl^ JjJb- j^Jaj 
■jjjljJl t^ykUaJI uljpJI <-is<»j J>«— i) . iSJLiJLI SjSlJllI ^» *Jai« JJ_j i_iL JJ t Lj*»Ji 

iU-UI^JIS" 3-1-4 

<LM p*^ *l»-lji cJJU-j c^uf obllS" ,y. oLLUll t NT ^.LiiJI ^U^l J 
oUJtfll Sjbl ^.U^ I^.V.. ojy Jp ni^-Vl oUJKJtf t U-Uil ^'IS - ^^ .oLll5Gl 

. iJUl S^i^Jl Jp (3-4) J&JI 
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. U-Ull -jJlS" y> t.j>S tf}>'j~» jf> OlyjJl *>~~i <-a+0jj ,jjl£)1 JjJ^- Of Jaj-V 
•jJl5J *2>A* L^ *ij tJ*<cJ.I Jai j oULUil ik-ljj i^iU* L^JLjl*." ^/>x *^ <oV IJL*j 

•yl5 oLL/> 4JUI i^LJl Jo (l-4)J,ji-l ^^JL, .ii-Uil JIS oUj^. aUju^L 

.<J-Ul 



oUJ**j .i/UJI a^* jjAmJ-I j,Jb- jjfcj nAi* JCty ijjdl oU-Ull ^ ^ 

.5JL-WI v*^ U^f 1«JUxlJ ^Jl JUJI cJy t^lLI 



o«fli^ 


i+U. 




iLUil oLyu iiliu 




Jj^»j)l li^i 




V^rv* *i>l>' 




jyi/ill gJUil *U. 


—jf olw 


1 _ p a*aJ-l OjJb- 


o»^i 


■ L«.'."ll CJj 




£>l / J^JJI Oblip 




vm liLL* obio*. 




JUI aij| / JaSp JLiL. 




«vy au 




<jlu* «ljji 




4+u« »^i 




4i~ o* f *«-yi 




«4-UII oUjLu L_i 




tfU-l «L-Ul 




a+UI .vi 


aUuU 


«^»Ukll SjSUUl itf / ,,*-** 




£>lfall s/IJJI its 1 u\J 




i>UUl jjSUUl il*. 




jjflju ja .wi / ja 




<y»UiJl ;>IJJI ,y> f %c-.yi / «>UiJl 




i>UiJl J/1JJI oilti 



(3-4) JSJJI 
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j^yJi *i*ii 



.J-iiJI fU* J} U-Ull «j£u idij i~J *MA\ i-iijJ Oik; 

.^lui a,. jLii j^Jii 

. U-Ull v_-jLiJ Cc^ JLiJ ipjf *s^v" *i>Jj' 

.U.U1I 
oUuLaI iC*l,l _/jj il«ll f ItJl ojS'l A! (^voill v5Gl ^^a^aJ-i Jj-b- 

<1 «■:...' ^jjl nJUll cJjj i_ilil i.-»w.ij.l oUulsO dfe«JJ 

. t J.«. «r ... A I olsL-Lw 
.U.UI ^ tJuLJl JS JU; cjp dl^Vl 5^531 JUJI cJj 

.U.U1I ^jLi 
Cy»UkJl 5/IJJI cjQ»* £>Jj iJp JsjL-J ^1 oljlidl VM ollL* iidilJ* 

U-ULI Sjbl ^.U^ J-ji ^ *A-U1I J>-Ij JU;1 tat JJUJI Uljl / *li-,Vl iiL. 

. tLw| 4JLUII v_J«_l lS^>-1 L..1-" 1*Xp iJUj 



(1-4) JjjO-I 
JJLU1I jSlS" oLLrf 



. f lkJl J uJ^JI JLtt J^ljf p-lw J* NT slyJI U-Ull <*ryU J&JjVl a*L-i 
c- u,...7 .i^ul o^jll i^jMl Jlf j^i fcb ^ l^ i&\/\\ v^ 1 W ^=2 
SJLU1I ^ SJUJbcJ UUI ^KU i^jll ^JjVl JU-a-i Ja^JJ £*/UI UuVl 
LjjVl «JJ NT oUJb^ Win32 (.Ufcli ^J^ !*Ui .NT SlyJI JJ ^ fy 5U=ll 
jjj: d^- &A+ JjJtf oU-U v«r>l J&JjVl oaJ&j vUt jJ*" U-U y^l 
iLfij l yw>)-\ ij^ 01 . (3-2-4 p—aJl ^t-lj) t^j^Vl £. ijU* j^a iUUdl oU-kdl 
■^ Jib Of ■>* ^Jl oUUl oUjj aJL-UII oli^ j-> «>* y* ^--A 1 ^-^ d ui 
.1-2-3-4 p-aH J U-UU jj.t ^ Ji .^j^f Jl S^lj U-U* 

iJLU. ^ JLJI Uljl J^p j-f «1&-1 itLdl ^ c5*W JJj 1 Ut * J 51 --* Js ;tiJ, f^ 
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^ku-j t ^j . ^^Ui.1 J*ill ii^j <JL,^I pi,-,,,,.-.) Jill jup j>.[ iUv. J i*ji ^^c; 
oli-U. JJ ^ sjJjU clUVl J,lfcN .ttL.Vl iL x* ic-idti -M ^> (Ik v^i 
Cr'j) -J^ 1 J^* J-** ^ J^ oUki-Y 1 ilfcJl JLJI J^, ^k-y JUsJii 
oLllS" Jp- oUjI*ll ,y Jjjl «C*>JL1 Ce^iJl iJiiVlj Windows flklli tlJ ~.ULl J^zill 

. (Il^JJ ipyiJl iji^lj aill 

U-Ul dU-l U-Ull i«Jb^ ^Sj .iibi illjf oLUaj oU-Lw *UJl iikiJ.1 Cc^jJl 
. ^LIjlJLI (^yklliJl OljjJl *»■—» i-iJ^j Sp-jil. ^SlS" ^^iU* ^t jkJj ii-Uil 



^J VM Sjbl £.1^ J3 ^ (2-4) j£iJI j iuil S^UiJl S/lill oL.Jbi f JLis-i 

.«4jj*lJall S^SlAJl Sjbj «^lj^j» ^jLJl J*oiJI J iy>Ua3l SjS'liJI oLL.fr i-jL^>j ^i 

fiJLill ^ Li 2-4 

L$J Lc t_.iL.iJH <Ak£ oliyu c~$^-lj Oj& •*$ 1 >-. «M . I I fyj>y «J^«j C-^ b| 

15 £)_)£ *Pjj . J*JU*» ( y - ^ iJjJL^ ilfc«~« IJo-jH j\ «Jii-v» £*^ ilJ*-l J K-i-ij o-A>-JI 
y> Uj ?«JLiJ SJ^-ji j^«j bL»J • J-*^k <s»L> Ll — ^ *r^ il»«a»»** oUjjaJI »Ia ,y 

?~)U» J* JbL ^ill 

•I4II jJb.| v^ 1 J^ 'cM^ 1 f 1 ^ Ujl ^- ^ v^ *&j M 1 *^ ^ LJlI J^ w 
jJaJ fjb J^cUl Of »1 ^ .iytjll J:JbJ iylUlj WUll toidl Cp>JI 
Of ^^alj .oJb-lj U.1*^ oUUl SJLcli JJ^I f U» ^jh .iiiU J oUL oOpU 
.Ju»j _ JUL. Ji aJL-j^ oWJI SOpU ^. v-JljjJl Jj-^r 0* ^->" ^i V^- J*'^ 11 
SJlpU j* j^\ i.^Us-1 JU^I J*«a-ll gl*-- i*5LwJI «^* ^" <J"^** -^ 0** 
_SJU.JbJL| oUUl iJ*\ij ^S\jJ\ iij^r jljZ -«-"" J* J*^ 1 f 13 ^ i>J"i -^^W 1 
J* Jax— JSCi. JUiU L-^LiJI iJjJbr o^J • ^y ' !Jj!>u *+ ,J " t>^ ^^^^ V*^ 
^JLiJl JJitaH fiUi! Jjd . (S^1ja») cJjJI ^ J uj=*-Wl a<i; ^ ^JJl c gJUU 

.U^M tyjjS li* J^-Jij- C-^ 1 ^ J ^^ * 2 ° 1, ^ l> ' 1 - i;;J, 1-i * <** >ci 

.NT ^JUJI giUjJl J V^ 3 V* 1 -"^ ^^ ./■ tfc U °1 
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J.,,.;,,,,,) ^Ij J^xJil Jai J JLidl cW* V"^ 1 lP it* J**^ -Mj *oLjJ& ■ 

. slyJl -ki J JLidl J")^ 
oUSCj JJutrJl cJj CjUCj Ce-yi\ iJajVl Jli ■y J-** t ..» J i^»L>- ,^2 iik* ■ 

. (DLLs) ^L JJI JfcJI 

jJcjj . i^uiJl JL* is»UM ^jji>«JI iiliuj oL~jJl£Jlj Sjjlkil o!>U*~ll cf »—j 

•jj_^«xiJ OljiJI **--* (JUxu-L j^UaJLI t^ykUill OlyjJl **«-» l >w9 v^iJl ^ii«J 
0*^3 iijliJ LfiU tU-Uil ^-i j S-b-lj Aj*i ^ ^f J^-J \'i[j .LaJSJI JLU J}U 
JjJL»- J -jjISUI ^liy V^rJ- 1 ^J^J J*-^ 1 ***" *4> Lf <+W *Jj* JSj Oly^Jl 
NT U-U* J# 0,& jt v?? lliJL5JLJ • e 11 "-" J* •' 1 j"" 1 ' 1 V*^ 1 NT ^ ^J-^ •«j J ^ 1 

. L&JL& JJi eJL>-lj Out 

: ialdll SJLUllj bidj *l|il 1-24 

(list jj»j . cJjl ,1-iJ (J lfl£ I* JLij Aj\Sj jJLo lLj?- « 7^*1^; »>A* ( _}s**^' J-**^~«-U f Ujil 

: aJUI ajjlJL dlli 

• Aw J[y *j«-iJl jJaiJ i!)l (Jl jl ijjuiJI JLiJ aJ»Uj t)l Jl ij«-i Jj<-ij — 1 

. LkJJI JL- Jai^ _ 2 

.jPH Ou U)L— ij-*-^ 3 

, JLidL) i^o«Ji j^-jj lili> ajIzJI IJL* j_^j _ 4 
. (^Juidl ^*U_ r JLJ Slj^JI d^j> «ila~»ljj ol*-Jl JjJuj £l»j> JLiJ t Windows NT ^LlaJl 

f UaJ jlj*^-L JJLj 1 0l~*^ 3 , 'ffJ A* ' *^ ^' *»*isa]l Jj> (4-4) Jil^Jl 7W»jj 1^ 
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OJUj 



li*iJI 



2*-will 






gJU- 






J^l 




oJUj 



(4-4) J£Jl 



&,j syOJ UUUil JU, S-^ d»l* '^ -^ V^ Utt £° ^-* ***"* f^ 
^j ^J| dLb?) <>f i^jti vol cr* 1 u - up -> t '^ ^ i/-"" tlJ ^~* Sk ^ w 
^j gJUl jlSa-1 <>• SJ^-lj v^i i«iill j* & .J-^dJ S^U (J**-ll J^J 
f Ljil jjui. f Uiiy> NT ^Jui^l 2-U^Jl 0[ .JUJi cijJ &UI tfjliil ^Vl v^ 
^p Windows oljlJU^I Jj .Win32 ^>J1 f lkJl J Windows JjVl *!»->«* J\ij 
f '^l Ail ^ gJUU ,JL=JI o* U^* V^ J^" 'MS-DOS f Vfc« Jp tuadl &M 

,\J.l L^LULiJ j~~u) U **J\ lf^~ £■ JUrtl Jp Sj02J! UUl jl~*^ v^" 
Cg-li* IV- z&t '-^b V^ t> CJ> ,&* ai «!*Ui .djilll oaAI j^ 

jp OiV^ 1 (^ ^ s-£ • o* 5 " W j ^^ ^" ^' ^ r 1 ^" ^ f ^ 

Jp J^^LI U-UJU Jsiidl *J-Jt ^ c*-llt toLJLJl &> Jlill »_i^Jl j>- 
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(5-4) JSLJI 



el »•"■-! aij .jywiJl U-**! /"■" JUaJftll Ibljl lij IS^li* UJUjI iSjUJ^ S^Sli Aikji 
.(54) JSUJI gsflj .U-Uil JpMj JUrtl j, gjdl IJL* J;i>d U^* v* 1 ^ 1 
' - * 

£- ,*»il «A AAjj^JjJ . 1.3 4 niljj 4^uu (oJL^lj <U*.»i Iji* ,15) Uj^rL** (JL»jCL«jI l)J 



liTimn-'ff/ 



lgJUl 



■SEED- 



oJi 



1- 



oijIlJii*- 



Jjjl, 



oii 



— ► 


cijll Ju>- 


"*,'=■'' ; ■. 












(6-4) JSiJl 
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Jp bUl jd a& gJUl ^UVl V ^U-I Jp juA, j,f y* jJL; J ^i »j| 

J «-ij^llj J--II glULl J** of ^ tobLU. sop a^-jy .iJLULl *Ldl sj^-U-I 

xp (6-4) JS^JI ^ij, . glUll «^U y^U- J* tjlsll oULUil jlo. V ^U Jp 

. ilaiJl oJL* t (4-4) JSC^JI «-. -cJjli. 

J^ JtSt l-^Ij*- Jp J.«l.. tJ ^b 1 - J&tj »*.<u iLUll ildl J-iutdl *UaJ 0} 

t Windows NT ^UiJI Ji. t(SMP) !^Ui. U-Ull j!«i. JJutJ fl& *.k.>. ..b-lj «)l*- 

■» »* ' " * 

JS .jLi. d-9- Sildl fl^il UJ SMP JJuiJ ^Uu JlL 4 oU-L«ll ^ &. JS\ J-JcJidU 

J_js- oUjinLI "j* Jbjl K«I^Jl» t xjLJl J*<aiJl /^>-lj) .Sjlaiil i-.«,.i.ll J5 Jp gJLt* CJ) 

. (Windows NT ^IkJl Jp v-J-iJl HjJb- 
:»lcdl < r jui)l 2-2-4 

i^L. tUNTX JU&f ,_,**; J*i .,>«ljJl Jji»«J ui^l** JU-i-l ^'b t >&> V 
i>*~j j zyry *,_p J£ A~j rlkll J* v£ 'iSj^ *4-l** SJMj *4-l** ^^^ Uxpj 
il^ (aj tiyc^J &**JI «i*j . SJU-aJLl U-Uil Olj^ *^-i Ji JjVl ii-Ull 0I>p 
oUUI tfjLil i5j> 0^1*11 jiU Of v£ ^& **[J>[ .ij-^JI 6l_^*Jl A^-iJ i^U- 
iJi^Vl ,y«j Jp (iilJlS - c~J L^ J-i-iJl iJiif ,>*. Jp iif«.j iuj- ^l»j ^ybj 

JJ «j*-Ij aJL-I** -j,. L^JU5fj Ol_y>p i>«-i i— j »w->wJ Jj-Ui)I .Up «-jJI SjSli JL**i^lj 
uyjJLill ^j-i ^.) .U* Ju^w JJL.^1 jj>J gtUa^ gwU^ jJ*; Jj> -jpj ^y-f 

ijJliJl SjJL_iJf ^ fij liykUill ijfliJI Sjl^l £-^1 1 r ;,U, J^ 1 <J ^^' 

Windows r lkJl» ^U-l J^ill J -(LPC) j* .1^1 *U^ j 1 --^ 1 g»M- 

.(«4l»j>J.I ilp^l iJaJ^llj 

_ |JLi« ^j^-f ii._^» JUxu-| L4J 0_j5L olijf Jsj-jj nubs-^dl *i* ^t ,j>-j 
j^ pJU. llyi Jl V-i^ 1 ^i '' U i L ' ^ ^ -V*-^ 1 SaJbai ^-W 4-L.^JL 
Jp fcJLJI SilcLI U-Ull gjj. . jau*. g-U^ jIJp Js£ i^ J^ -g-loe ^LU«" 
OlyjJl *»— i ^ iijlii d^ 4 !J»-b U-U* j*^ (e-^l obllpj) j&\ jf Oc^ 
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•Uiw 



J iliLeJ <_JLi *LtJi ^•I'jJl *..!»;. «ij .SJb-l_j ijul ik-.liij NT i^-U* JS Liil 
v^iLJLk^ * Ofcy . Lr ~J^JI g^jJl "r^r*'^ J^r*! ^J J °^ cS^ J J-^ (j>" ^U^Jl t t^f 

yJ^-j i^\j <U-U^ *LuN i>-U-l jjj cJjJl ,j~ij (j QcycJiJl JLiu -jSCc ioLJLULI jjui* 

. (7-4) j£iJl J <~-»-iJl iJjo* «J^< p— jj • *^-l*il o-^ 4>w» L^jf U^» ^ 
Jif *_Jl£)Ij >t jdLU* JLwc-.'if i*-U-l 0>p i>*'-r^' t«-«*-SJl Silcll oU-Ull jiU 

lf~i -1& *L£~.Ij »^IJUI ,^-i; iljLiJ U-U. j i_JLiJl JS" oVj (<w~Jl IJIA «oj.tJI 
SjS'lUl Jl lf>-^ <-^Si SJb-lj A-Jtii . i^L>- oLlLi jjji 4JV i>-U- V t J^Jil oIj^j 
J£J (oLil£JI) SJL.UII ij\jA J5 ^jLdL ^iyS 4*jIJL. JS^j . J^-JlS" of^i" ^j^f ;L«Jy 

. U-Uil J i_J-!Jl 

J*f ijijl i_^LiJl iiJ . t_JLiJl Ju& *_~jy *L2iN A^ljf JaL* NT ol^Jl J-jc^J 
»^j>j .i_JLiJl J5 -LLj OU-^J Ijjji iyciJl ijJjl SljJI ^^iy jjf ajjJjL t_JLl!l IJ 
LkJLyLo j*a>- daz~± j\ oU-Uil jJxu i—jj^-U- j fJl*-' t^l (J* "Liul JuiJ ,JLS*j ry\j y t 




(7-4) JSLiJl 
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» " ' « 

Le-yii\ l+&y\ Ji.) pJaJULl oUjJaJ Jit* J*- _^a tJuiJt ojJUu U-U* ftUJj ul 
J£] s^LiJl ^Jj JLijj oliUtuJl j^ oLlkll JJij ^JUI (Windows NT /.UidLJ C^>A\ 

. ikiJl oJLa iJUl ixi^aJl Jp (8-4) j£iJI ^_jj .4-—U1I Ailil iiJij iij <^JlH 
Jaiu ilif oJLp-Ij ij>->io Sj^bw J5) v_iUaXw> liLLita LaX^J tJ^wJl iJlA J 

. oliLiu-wJU •LUcX^Vlj *illl «^~i JLi^J *JiJL> 



•j^wi ^-JLiil JS" jV 1^ Ul^l v_iko" L-^tdJl SaLcu oUJi; ajI^ of ii?-V 
fJlk^j Ui,p .-jLiJI JLo" Jij .i^bdl oljjip i>wi JJ M.15 Mjvj i/^^ iM** 

•jP Ifj-j^Jjf &j>\ U-U« Jljip *>«~j <-i^l SJb-lj i^-Ui ^£r Mj .(-^UVl jf JJl— jJl 
JiL« oU-Ijm5 Windows NT il*j>J.I JlpjaII iUiiVl /» Jj^uJ v^^-Jl loA . L^y* jl JUa» 

i*.^ j^>*lJI Jp ,jpy (Ik J-> -lii^J .(«a1*^)) Alpy iJajf Lf ^-J IJij) ^iXw. 

•_/x)j .cjU-LJJ Jj ,yjf c5>-Vl a!p>JI UUJ^I Jj ^ Jp^Jb' jjj 4 aj i^UJ-l jljxJl 

• ZJ^J OljiJl i>^-»* ,j~^ 55jLL«j . oiJliodl i_*ijJl J-i^«I J^aij c *i)il (^wi 



I iJ-U- 



fJUl «r 







(8-4) JS^I 

I AjbCU »iLl 
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•li*- 4 ff*^ ^ J kl*| jtfVl W o 2 ^ 1 S*^ 1 l - i,JJb ^ ^J • SJ *** i3^» 

: Jjut; f Uu J3 & oULUil jj* Jl UJI j>yJI ^ 0^,1 

J£ JuiJ 1^-j *LtJlj JLisJl jlaSJ ^Jl v-^i-iJl -jW gJUll CJJ j»~»2J . ol>odl f I4LI ■ 



aiua ^ 






oUjjLI 



Jjidl OP 

jJUJl ILso 



4.n..'..l| tlfi] 
JL-Jl <^J»- 

JL-Jl Jw 

. JJutJ S^jLm 
i_j!tJl.i«J 

v>-iJi >~j»fc ->m 

(9-4) J&tfl 



D 3 ' 



IS 1 
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■ s - l ^ , J H- 1 * 4 ^> j^f jf SJb-lj L*Ji ^i . Silcil ^JjJ\ ■ 
.Uy^ Windows NT f lkJlj oljJUJl .1* JS jbjj; ^jlHI JJuiJl ^Ui; Jp ^ 

.iu<JJl jJIST 3-2-4 
^ Jp U-U* ,£^ aUj . .LidJ i*i JjJ^ of Jl i^U jjp NT U-Ull j& 

. ZAj>\ ^oui .li^ v^jJl dLL" ^.U:,...J 
l^iip-j U^liJlpj 4 ob'lSS NT ^JLidl £.L;^J| ^ ^a^uw" t oU-Lil Ju, 

.(9-4) J£DI J o^JI ^su ^ .L^*L^[ ju, ^ktS\ fl,U iJUiUl f ifcj| 

•Ic*"-* us pjl ~~' '- ,J - P V«*" 1 -»j*J »-*ij» ^»c» u»U«C~Jil i-ijjju oUaj 

ilU- *j^*j i5j!*-l iji\i&L» oULij J?*—* *s* * (1 j* i ? ij<JiJl (3W-" 



.old ^ii. if J ocill JLij Cjjjf CtLijJI C^l 

.^JJJ vbjJI i^JjH) JAJI Aj-1 v^JLI XyJjSlI 

Jlpji **_j** iji-iJl Jiiii i)t (^? ^»*- oUUaII 'f-yJr -u«ui *JU* *JLo 

. iLx-i iA-Ul pJUll iUo ^ (i>*&%*0 ji) 

. ![yJl .kc jj J«jiiJiI 

.(APQ^Ij^^p 
. I^jjIju ujj «L*-iJl .Lis jJ^u ^^ >■** ti^^J' -^ 

. (ilp^iJl UiiVl J3 rf aI» «-...,») 
UL-Uil cjbl g.Uj. yi J-ji dLJl J^b JUaJl Slii *lr)ll ji> 

(2-4) JjJbLl 
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4»v7w> _^p ^Lpj* ^j** o* t^'j p^*"" *^^ * r *^ i <J^ , -^ ,a:;; t^tUi -J^ 4»-l*ll 

.obt-Uil -yjt iik*t SjCji oUj«j£ jjp ljj~i AsLL<w J^w» 

ijJjVl c*£ ,ju_ji— • ^ Jiic v«r-j^ -*-ij A^jJjf J* LxJ> J£ \Sy^- *4jL^ (J^i 

.(10-4) J£JLll J tjw 1^ tlfiy uy>i-j Jl isLU<JJ v«rjll 

XjJ^ c-jUluJ lil t^sbJ .i-a-tJl Jli -^ JLad.1 Ja*JI f_^J Ujj li^o i-ityij l^tSS 
Slj-Jl ^^iU LoL^ a!^^. cJlS' lijj .CM 1 Vi^jf NT M 1 <"V" 'J**^~« J^-d 
^jj_j U?-lj i^cJj *I*»-jil ^J^ 1 uA^^J • V^ 1 Ml^jf <J! vM^ 1 U4*l?f ^J-^" 
^^JLU isLdl ol^JjVL (JLdl ik^Jl UiiVl ^.h-....7 njjrf-f <^J S^f.J\ i^J,Vl 
5jiJojj ii-Uil -j*w» <-_JLiJl olj^Jjf J^Lo <U-LtJJ Ofrjll <j>IjVI ,^>^j . aJLL«c» - .i .^ 

. <^>-Vl oUL-Ull ol^Jjf £. .^JuiJl oL^Jjf jLu 

JJi-iill ^UiJ ^d iL*-tJi •ylT J ^j>.\ oUso -^.p- lijcJl cjCjijl Jiy 
JL* U^> £y£ i^i»i .l^ii^- jJl ^JjJL »£>«iJl (.LxJJ ilc^iJl iJiJVl is-»U-j) 



£jji\ 



15 
14 
13 
12 
11 
10 

9 

8 

7 

6 

5 

4- 

3 

2 

1 

0_ 



-U-UU v^jll £jjV\ 






VMl <yJjVl 



(10-4) J5UI 
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t-ijsaJ Ji-l~ Ja-xl ^y fUaJ ^Jai-o t CjciJ! * -b «lp[ »J t J,,i»,7.,J,| Jai JU^- JjJOuj 
Jai J/ 1 Ji*Jl ^^i^ 1 £^£~J) •LfrM*' 0l£* j*- v_«b£ *iy> X& UJLiJ «.Jb jf i..*.t\\ 

. (iw., » Ji. l l ijiio «ic>JJ SjJlaJI eJL* JUjc-.^ J..jclJ.I 
Ja;»«i (_$"■./ ^ UaJ ?«^j «j-ii ^j* (. a*jw1| cjLoIS3 ojiyi. (jSjsM i«-i>- 1 4-*-; AjjiJ 0| 

JLiJ Sjj^^ (j^'j^ „£* J^~! > - r > «- ^ (j^*! f^il ijc*-^l ^Uaj -j* iSj^ fLiV jf 

. (5-2-4 |»— ill «^-lj) <( _JtJl 
^ U* j^l ^Vl JUi- £& . U-Ui JLJl <JIJL> •liSs-Nl JJU-- v-iJl "Vl -J^- V~: 

Li-jJ^ villi JLaj * ji» . J _jAj .vJUalJil oU-U* (_5Jl9-J J A^J, t[f.[ &S- JausJi ^y 
. OcJJl yC~Z £~?- i^Uil _jl SjLiJl Jp- If. Jaii>-{ CjUjLoi (_gl 

JU-^/1 JuLjl cJj Ji* Lj— a> Jjp- oLjl*il ^lijX-iM i!&U . u ,aJ».U JUjCU-| *JaX~J 

. JUil iU*._j X3U-I IJ.-JI C^ljtj 

J*aiJI ^au . ijwJlj iLULl oU*>- dp- v^*1 oU_^» i5s»-tAJ! fLiVl j*y" 

.Windows NT £^ll A^ill iJiiVl JUI 

l^ljll 4-2-4 

i ^. ,-:..■ « JUail ii>jl*J OL>-Vl v-JIp J v»-" r^ 'ty'j* 4 J^" JLv^i -^ 

*^-^>- ^SCij C jJUail iyLi Jr-il ^JUll f>d t^L- C-^^P ^jJl t-ij-^all ili*f J 
Ai^ajj jlUjS" r^-l IJL» i-j^al.1 fji .i-i^ail ^ iljLiii it^v ^~»> s ^i Oj^ Ji 
*JH if J} <-ij^l oui ^j" Of *-^r ' ^jr" Js 1 -^ '-^ L. J^-j . /jjIS S^i~i fr^yi^j 
bb.1 lil tUi. J^j .<i»lji UJj^ Ji cijll OjiAl J Litfi J-JLI gJUll i*i 
cJ^I 0>il ,y oUUl o>Ll Jiji jf JI j-JlI jJUil >io Of ^ icJjll 0>Al 
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ojSli jji iil£ *VVjf ^Ujj-i «l_j— o^liM c!>Al»j .A,^ fLilJ iSj>^ V 1 --* y-*-^! 
oJia Jlo c-,if ^j>-f i_JLi Jl jrJtd ociJ JJlAjI j»UiJ ^ of i_j£ niiliS" .iJjlJL. 

<^t /•»" \* *y*£ tsJL* jwtJIj jUaiifl oljJlS * Jl>«I»«J i NT (_g.Ua.Vj I ^wlijJI (J 

c*l_dl oLj'IS" J^JSJ . UJLiJ ^L-J; 1$*^ ^Ij; i'JLiJ ob'lS' ^ ol^ll objlSCs . •_ > Jl5lll 

:,>> 
ii-Ul oLSli ■ 

l^\ obJlS" ■ 

ililll oLIS ■ 

vluJ-l ob'15" ■ 

^jLt^l ^"Jfl oUStf ■ 

CJULI oUSlS - ■ 

obU (j-i- yT ,j53 t oljil J! iiUiJ ^^f LJly^f 5:^ oL'15' iM' Jjf » jl£ 
**j*jf ," ly:U»LiJ t}~~£ <_JLiJl "UJUi^Jl obilJxJl »JL» t^jJ ( aj_j~» . oldl ** JL) -U>-L£p 
. iik£ oVU- Jp Uki Ji*.|y jj* ^~ ; flkJl obi;; ^ 

■yU 0j& . SibkLl oLISOI ljL* JS^, IfJJ jlill ilU-l o^j . l^Jl jLL. ^ *JIp- 
NT sljJl ik*^ l^Jl jLslI aIU-I Jl .L-Ay <cJb^ si* J!)U WJl jLi» jji ^U J L*Ji 

L.JLLP L<J| jLtll <!U-I J} U-Lui -jJlS - iljJl J.^ t AjLL. J£JLj_, .i*jj| ^ Uxp 

oJj J jlkJ io-SjJI apUS" ici}l.l ^ L4, tcr SC*JLj .U-UJLJ ^*J ^>-T t5< rj 
.WJl jlill SJLM Jl cJAI jJIS ilyJl JuviJ t«Sj JiL Ux*y .0y« 

jUiil ouJl ^Jj a« L.\p c_.yj.ll -jJKII Jl UjU /J j^. t oL1S3l ijbl 
. fcl*. ^j •> J^- J LJ& (1 1^1 ^»jl^l *UJ1 JbJL/ l^ oL'lS" Si* jf Jb-lj jJU 

lip .^IflJ ,_^S ^f jll^l ^J. jia; l^U t yi jLtll iJU-l Jl L'l5 si>j| k* Ujupj 
. JJdl ^b- ^ jll&Vl 4IU. ,>. JSf jf :o^lj i^ !lyj| cJLi; t viUJ_- iJU-l cJl^ 
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ijljil olillS' <*-ij*OJ *J& vlPJy jyljjjl j~>J jl (_-£ (Oij^ 4JI jL^-J -Up 

^JDl ■yliOl fj} g> l^Jl jLiil <)U-I Jl ■jitf Ja^ JLp Jj«J jLUil *l^l j^jj . iUbiJW 
.iJLJl *>*i*a]l Jp (3-4) JjjJr! .iUi «^ ^ i^aJSJI 4j ku; 

.\jji jlkJVl -5JL>- J oiU iJazW <-_JUJI cJLi: t l$Jl jLl^ iJL>- Jl -^IS - .U.^ JUp 
iJU-l J} i^.U-1 jjJl^ Ja~^ JLpj .U ^Jb- Jj-a>- j>U^ OJL3- -jjtf J..o^ 4 !te~S 
^ Jtff JcZ i*i if _*» *biz— *VI Uf . duJ-l Jp S^kdl v^liJl JS oiil t l$Jl jlill 
iU-l iuyi obJKJI £JL; <jf Jl U jlksl i*iJI *JU J*»lji a*_> . s^ JS j jb-lj jitf 

Jp (Win32 ^^ OJU -^153 Jy.) cJU- jStf ^ <OJb~ Jte Sj> 

Jadj SJb-lj JLx~i *Jal~Jj iAj>* (Jl <J J ^' (£j+t*9-\ Jj^fijii J-»*X— j jjAj . Ai 4aLk1« ilfCb 

Jl slyJl *k-saJ tij>- cili-l jJlfll ^p*. UJUiPj .c-il^ ^SlS" Jp J^vaJ-l ly J* J 

ColjwJl <ik>vl_^i oUzll ijjcJtJI t^5o . L*JLiJ OjiaZU SJL>-1_) *»iui ( _ i £Uj *j LjJi jLill aJU-I 

J ij.ljil fSljJli £LJI JvaiJI <-i^i) jUai^l iidl <^i\ JS J^ljlj t cJUM -ylSJl 

au-i ji i-^u cfi^ts 

i>sll u-iJJl Jp j«*tJl Uu* V««ll jUH 

LjJLS' irJUl «js>-Vl JuulJl ^^j *sLU» 

l«K cJLi" £>l / J=tjJI iUp JU51 



1+tfoJi; 


OjJ-l i;J<-iJl -U-^J 


^Jls- 




1— H.^w-* <Jbi H;.rffl1 


OlJb-t ^jj 


t^Vl i~/£Li «_~iiJi "^ 


ioJ-l io.JSLi JlL. jt 






(»!)Uyi 1p J^; 


^jLil f ^Pl 


l^Kc^JLi; 


>-« Jl cijLiVl 




• 


,la.,.^U Cjyi j^L 


* 


l^KcJLi: 


iwijjl SjUll ilij jl 




sJLt-Ij <jt*i oJLti 


ciU-l A-*i3l cJLij 


cJU- 


(3-4) JjjJL-l 




l^Jl jUil SJU-I 


C^lbyu 
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•^^jjj jt* Win 32 jf-jl *c*J>\j NT ^JLidl &&J& iuljil iLJVl (JLp b[ 
^yill ^UkJl l^j^w jJl t WaitForMultipleObjects()j WaitForSingleObject () API 
L*Ji «jk^-j . NT oLjI£JI SjW £»Li^ JJ & i*jy> ilttli ^ UiJ oL« J^ «-IpJU-.1< Win 32 
i^jLij f !A*ij i Jb^ i*jj Win 32 U-U* J6 £. ^Ijdl Win 32 JjJa; g.^ ^ 
jj^al .4JjJ»- i>Jue jy\jj> (j tS^ 8 * - ' V" A* V*-* 1 u - *'./^ ■** '^** . t-ibjf cJl>-j 
*jjjU i-«-ij iilp -UjJb- <s*i^> i_iJlJs>j JLij v«Jj L*J, Jp c£> : 4 ^j.h.;!! p^li^l of 

*Jj •*>■ 4*jL^ ^k. J*xlJ,l Of 0^1 ,y>J^\j . i«iy I Ji illjjJL-l 4»uL*aJl oUJU 1-J.sOy 

t^l/ifl Jajj .slr^lj i_A*>^l tf <Jl*>\)\ l^i. Lft x of JkzJ WaitForSingleObject () 
i> * i ^ JI £*^ tsri iP 11 ^' l f-* ijrO jUi^l dup -^ XLj^ll ^iJl cJU; 

r^lj^ll »l J? . , j(| oUlpJi-,lj ol^-dl 5-2-4 
«JliV Lulj; V ^f L*j; £&J ;j^|j oviJ is-Wl jUI ,y toVU-l ^y*** J 

^1UI oUUl cJlff lij Ojx'if^j .f**-i iJUJ ^a^-, oUL sju>li £.1^ Of 

SJs-lj ttji^ J^" ^ ^i* t^i «yJj .-Is*} k->-U- Jp jf Jat i_j^U- Jp S^ 

i*lja. V £>U *JF ^ ^.jJL *i[ Windows NT f IkJl J ij& ^| ij >j j^j^j sj 
JJuiiJl f UiJ C U4 *>^l cJj -yy .(APC) ^Ij^^l .I^NI *Ip0^1 l5 ^j 4l5j ^f 

J-p|^Ll olijtj »>±; <JL,j JL-jI Windows -^ UUJI J^^w. ^k-j t ^i*i .^jl>. 
J»i J APC *l^-l r laiw^ ^V' CS ^ liA (U 'Windows NT flkJl Jj '.^JbJil 
^ijy oi> J^ NT^JJdl g-UjJl Win32 ^1 f lfcj| ^jt^ t ^f_ J^jJll 
g.U^Jl dai ccijll Jik, Uxpj . J^sJll JI iJL-j ^ (APC) .1^1 JI ^, 
.4U£ oJL? L. Win 32 i*i ^b idUi JUj .Win 32 ^yiJl ^IkJl l^ NT ^Juidl 
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■Afi £*&- ' J-^^l J** J ^^ ibJ^j jjy iL«lji.yj| cAJLjJI i yi* J of -i-j 
/ J^JJI fib ol .NT^>I / J^jJI f lb aL-!^ i^Uj cJJ^I fib ik-lji l«Jb« 
JUpL f Lill (J ^ / Ja> SjL* *Jj ( ajku- i ^jxJlI jl jm 1 ju, ^Ijz, "V NT ^J~\ 
fib ^li jf ^ 10UUI J* ^ jl^l ^ Uxpj .UoJl jl^l flcl J^U gjt\ 
**-"* Ji £/*-' / J^ 51 y*^ gf^ £-^.j v^Ji-ll i^i\ *JUi; L. ?-yLl / J^jJi 
. CbJl <Jl» JLAJ ElyJl be J APC ^l gJ-\ I J^jJl fib J**i~o . v^Jl uI>p 

-^ ^ *»/"!* s ^ J SljJl ki Jj J^clJ.1 be J APC oUlyfl *_iki 
J-'-^^l kc J 4j*Ji lij i*J»U. ^Li-o.ol^Jl be J APC *lj?-L* { «^lj jb-lj vJ^b>-l 
J-^4 ■ ,y~k." £»M *1h* l^b SiU J^4 1 1*, . ei^NI JlL" l^JLur-j cJj ^f J 
ijjvai Sjii! (jS-bdl ^•UjJl oui flbJl djj— j» j ijbJI iuJ»Uu j 1^ loLfljJ inklio 
Jj^ bti fJL. J^xlJ.1 be J APC *I^J jU tJiULLj ^ .APC t |_^-l jlj l*!*^, 

. oJ^id 5jjkL>- <cii> ^Jl ioutll u_>& L.JLfr p£>ci\ i>\Ju 

t 

be J ^Ijh M j-%1 l^^l Ju* j*£>«i!l UJa-l^ <u*Ji *pkuJ u^^ NT }# 

XSi- iowL>- *UJ£-J Ul iyuiJl ^.b..,;j .(J»jaJll be j APC *lj?-l_jf 4^) U--.-H 
AbJ^j UjlbJl i*l>li« <j£e 4jf ijJ- ii^>- i^lS" jj^ii* jlbJ| If^e J t^)-"-" j* JvfTtJJ 
NT ojyJl 0l» tuill jlbJi J J*xU.I be J APC >\j>\ d\2 lil «.iJU- i.f J . *~^ 

. l^lnJaU* iki) jjji <ouLll JLio eljlll ijUj ttilli JLhj . *lj^-"Vl iotiJl JLioj <ubj 

/ J>-jJl obJjj ^ **j* APC ^^'jtLj ^fc:-*! Win32 API oLJjj J*^ 
Jplji v-iJ WriteFileEx ()j ReadFileEx () API obJjj jv^j .(-kii NT) SaJUll ^JA 
I J^-jlJI U** flil JUu ocJl oilj APC ^jj ij>- d->- iL*lj: N -J] ijl^Jl jf JLiJL. 
i*JiJ WaitForMultipleObjectsEx ()j WaitForSingleObjectEx () obJjj ^j .^1 
.IbJl jijj V . r->>- / J*"' 9 *l*-J£-l jl-W>i -Aju kliJI jj^o JU*- ^-Jkfc ilU- J jlbj^ll 
SlyJI be J APC ol^l^l J-wcu-i *iS3 POSIX oUJa; Jl APC oljJJ POSIX ^^iJl 
A^^ill i*bVl gku i-oUu J$^j .POSIX c^U-U, Jl POSIX SjLil ^bJ 51SU-1 
jjUj .^ylji.^1 f-%^1 t5>-f iiL.Jb^ £-1^ ^-^^j APC o!*lj?-l JU*^.I <l je~± \ 
flbj APC SJLUr (J^o" ^Jlj t NTSl>U «t»V ^j^i J j^l APC £*\+\j>r\ <^>y 
.ofeSC J£ij APCol*lj^l J«i-- cSJJl NT^>-I / J^JJI 
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:*LUll i± 3-4 

' f * * 

,.^3 . LiJLJl A& jUcuil J^ <-ii5j Lij" ti^ 1 ^ *&-~* olo?-_j ^ oIjLUII 

Jl aMuI! ij jj^«ill v**-^ • <SJ*^ ^^M** t - { j^ ^JJ-M jJ'j iSj^ «4-Ijw 5Jb-lj ii-U* 

iJL-U* jLu" ili-S' Ji l^u ^yJs^Jlj LfSjIiJj (.jLtJlj oU-Ull JJ«-idl j»Lk; *LiJj 4145 

POSIX J OS/2 j MS-DOS j Win 32 JlaJjI g.1^ 0j~& ( ji- Ul ^j^ 1 JL * Li i ^ 
Ce^Jl iJkJVlj Win32 ^ill flklli .-u-ij NT^JLidl ^jAi CUd' oU-Ull 
jkiu Win 32 p*^* l^j jl*L1j i-^»L>- olko* »,J^ 0~?- Oy?^' 0* Urr*^ cS.r'" *' 
POSIX flkU ij-UL. oliW Ja2* POSIX qaj? JU»Lij_j Win 32 ^ IkdJ ^LL- oU-1*. 
sJLi ^ jJl ^ NT^JLidl p^Jl U-1*j> ijJ aL-L.VI oljOiJl ^/>J . Ii£l»> 

. J,Ji..,t,*ll ^UaJ l jJh <j JU^IjXJL oUa-sJ.1 
.,.-■,511 <_i*ajj <PjiAl Jaj>fcJLl L&jiH iUajVl ol.llsi« jiAm JUl , t ...all t-j-Sj 

:Jv*JJ ^^Jl (UfcJl oliku 1-3-4 

jJl API oUJjj ilSU ^0 Windows NT .k»JL ^y f Ik) il^Jl ^1 ^ Jb-1 b\ 
AiJ^Ji .(POSIX API j\ Win 32 oLJjj t &<.) ^^iJI flkdJ uiUiJil oliJu" l^jS 

o* <J* (it* -^ ■ ^ti U a, -» - >l l J*» a 4 *i>^' A+Lull oLo »Ijl»ll-j J ^yi lSj* - ^' V-i^jJI 

J J^Vl OS/2 j POSIX JaoJL ^^iJl flkJi ((Is* ,yh 4 Steve Wood j Mark Lucovsky 

otJjj iliJUl viUJj ilLiiJlj ilJLU Ce-jii\ UuVl oljO* .Uk; ai U t Windows NT 

: ^-ijt Ja-»A iyWl iJLJl IsL-UiL tiLd.1 oljJUiJl <-Ji>cj Utfj . uLlI API 

.l^VJj v^'-J ^i+wi *L4 ■ 

..JUai.^ U.U. ,y SfJb (45LiJl J*j il»Jil) oLU«Jl JLU ■ 

. IfJjluj Ifi* il^llj U-Lc ^)|^p Jto^j JJ jfrl^aJl ■ 

.LjJL*JU *Jj oilpij J-jcl-II Jai j L<iL-< AjUj Jj^ /jp tJUiu** L*J> <—!uij> ■ 

Mi 

IL^I, «^y ^y .IkJ iiU iJL*P ^ t iJUJI J JjVl jllJI c^L-Uii *LiJj d)l 
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i (11-4) JSLLlI ^ .£UI| U-ULi oUj^ JU^ l«Ju* W <^| UiJVl JLfc; 
g-Uj, ii-Uui *LiJb ^yj* g.Ujj -^ U-U. »Lyi Ou 3*J1 lJJUI i^i^Jl J* Jjj 

.NT^JLiJ 

API Ojjjj JL^l U-Uc _ Jfcli IJL* J OS/2 _,f Win 32 _ . «.>... jj,; .^ 

Jrt-JI y.^J ^jUo^-l g.UjJI ik-l^ U-UU pLiJl »Ujt-l J^j, t l«W ^k, 

&>JI iJiiVlj Windows flfcjli ^UU J^Ul J ^ ^jj|j NT^a^JI ^.U^U 

.CU U-L~ *L^ NTU-U1I Sjbl ^ ^pjc^ ^AJI V--UI jidl Jl t («C^JLl 

i»-l .U-U. ^flS Jl Ujit NTJJUUI ijty g-U^ gsj-j, t CU 4JLU, aUJI ju< 

lJUalJLl JjJaj Jjl /y 4A3ydf A-^Ull £?-jJl A*-» * t <~U trM^I i»~>w»iJ ^jiJl fUaJI 

.(124) J£iJI J ^ r UU Jff ^. y . L. Oi- . J^Vl 




fiw*0 




CreateProcessQ 




NT tt-U »LU1 nt U-U. »Uul 




■ *L j'.ll biiLLUa 



pllil ol+U. 



ntU-Ui .uii 



J^cJll iii 



Sljj! U. 



^ ^ ^f fibJic 



cAdl£ll 



OWII 












iijji 



jr J A»/J«ai;jbl £ .l; J , 



jjUUlUfcl 1 



yjj.i.jiji^.tj^ 



JV^JU 



ijLiJt^i ,^ 



(11-4) J££|| 
SJLIm »Li3| 
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.sajji-l iJ-UJJ a-*Ji *LiJV bjLf U.U1I ij\i\ gkj ^^ili -UiJi 

■up iib£ gfc; iikiJLI Jj^idl fit oik* ^y t(12-4) JSLUI ^ juLi,' ^ 

iUcJ.1 oUJk^llj ^l^aJI i^-U J Jji-idl iJijf i_ihii t *jLL. JSlijj .U-U* *UjJ 

J-p Sjlj-il JJuiJl f lkJ oik* J C-L-Vl ol»*^l ^Jb-I .oU-Uil Sjiyy 

OS/2 j Win32 ^a c!^t*3 -v iiJ| fcidl oU-Uil ^ Jp ^jlS ^ Windows NT 

. Windows 16-bit j MS-DOS., POSIX k> dUS ^a V |^ ,«JLlJ J£J ^ ^ 

oU-l~ JS jLj **> ^ JJLidl «Jijf oik* ^ oli**Vl Jp >l Jli. 

Jl oUxJ.1 oU-U. JUL ;0S/2j POSIX tkj . j^Jl l r .A. ; „ ^p^iJi .Uij| 



I !JL4»- X^-Lu 




311* 



'i £*J 



T; JJjji ct-U. i-ij*; 

POSIX 




iLU. 




o**" e=r> U-U, ^ ^j U-l*. ^^i. .^ 



r 



J-kt.mII Ilc 



JljJl ic 



1 



(12-4) JSLall 
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gjj- t^IljVl ii-Uil c\2^Ajj .Li *ju\1 olMiw iuldl oU-Uil s^yiJ UjjJbj . i*Adl 
iji^l c (13-4) J^-iJl 7*J>y. . *i^* . fjtoS[^a>-j ^J_y Ifc* cJLab *l *J?\ju> J* iJLLc* K 

i^lt*i .Ipjl^ >JUi-Al oU-Lm Om olsMJl t OS/2 j POSIX -^ JS J**^. 

JS" ^j U-Ull .!» JJuidl fit; .JLcj. iOS/2 U-U-jf POSIX U-U* A^l jup 

ij* & A ^ J* P0SIX J^ 1 f 1 ^ -^ tciJLJJL1 ^i '^ l)-^ 1 oU-Ull 
CjIjjJIj (isLdl oU-Uil ,y *pj*!*) iLUll oIpj** Ifeil* toU-Ldl Jx oli^Uil 
iiJUi* iLijU aJL-UIU (££ 4^*Jf POSIX idkjf * ai*i»J . (iL-Ull ol*j*# ^ **>**) 

of t-j-ji . t$^>-f (Jt*^ **tjf J **»u** a-«; jp t5_>^ N jJi oijj jJi_j U-Uii oIp^>? 

jjl ^LJLLnll ol»}U (vP-b Jxj>«JJ ilpyiJl <nJajf ■_,» J£! NT ^ JJdl ^IJjJI jve 

i^JJl sJsLp-^I oU-Uil JUjc^I Jj iJUUll £** j oli^Nl Jl «UI 
»LSJ*tf l|JL«a-J ^1 -ipljiJl J V~U Vv* 11 i*^^ 1 «- ib * £ 'V^ 1 '^^ ^Mrl*ll J f 
-Uii oUwJ mJL-UII oLj j*^ olitJb^Vl ^ (4-4) Jj.O-1 Jii .S.W*- oA^-U 

.Windows NT flkJl l«*pJb ^Jl O^tll JJ^iJl 




(13-4) JS^I 
OS/2jt POSH U-UJU ^1 J-JLdl 
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Windows 




OS/2 


POSIX 32-bit 




Dos ExecPgm() 


Fork () Create Process () 


API ujijj 


oJbJl>- 4>-Lm * — iUj 


SJLJb- U-U. t^jt^i oli^U Jp JiiU: V 


^JA J-JLJI 


^ju— JJ *j\£ 


^-t— JO «jL£ ***-"j f-i^" / r 


U-UJL) 


^Ul U-U.I Jl j^j 


t_di< oLLtflj it j JS /ubJI ii-Ull Jl «.— J 


Jitll 


L-iL j/llUa JS 


c Ul 4+Ull ^l £i\ oil* jJl jJlS^I ^U. 




^LS^I f 5U)lj ^Jj 


JjaEJI iUo >w l>-_jiw 




cJlS ^Jlj f VJ 






. J-^>tJl (3_ji*- jv* i>-j^« 






Jul) jlj^P 4>wj JjUi 


«jli ijlj^- i^*J jit *^U1I iilyp <L»«-~j ja4 


tl)l_j^<JI i>»-j Jjirf 


JLidJ Jjli ?y\Jj> <k««ljj 


aVI d)lji-P i>»-J f»~J .i.i'.T.ll Jjlj **lj^ ila-lj; 




4JL.UII '-Jjj*' *>UaJ /"^ji 


iMjd.1 iJ>ij*j SSLU; A>-ji 4^-1*11 J| l.,A ; a» A?-jJ 


U-Ull t-iyo 


Jii Ijj) JbJbt-l ^tu 


jl.jlJL| ^LJJ aui-i 




iJe-\jL>Li* Lf li i 'i «bJI 


5Jb-lj 4j*Ji tj^ij 5Jb-l_j i*«Ji *^ij 


<_JLtJl 


SjJjdll l_.».tll fH^-bj 


Silidl v_«iiJl ^Jb V 4^J Jaicll i_JLiJl **Jbj 






(4-4) JjjULI 






ii-Ull »Liil &Jf 




,4 5J-U1I i_i ju) jlji) 


Jl in~i vU^t U-U*U <*• J.I o^LJLdl i_dksi 


t JL*lio'U 



t>j\z\ p*\jy, **Ji -t)l »-;-£ ib_jjU jJLj cA»}b>-Ml eJL* ,j*a*J il)l (t*JJ . iiJbiJLI olbj»J,l 

^f jji J>-(jJl iiJb>J.I iLUil oLJ £wj of <-»£} ^jL-JL oUxjsJI J5 ii-Uil 

. villi JJi^ oLS' (JLJl «— ill t-^A; . ^jl^" 

: alUJLt U-LLl 4^ 2-3-4 

oUvy fl^f sic- jjijJ jf O j ^JLall 4>^ id>Jtl NT U-Uil iJj p :* - * ' J^" 
jjLc jU tJaJ-l j-J-j .lass- ji«- fUiJ til if>3s- ^.A 1 tV^ 1 f^ «j iJ ^ Uil 
aIjl^-I ^ . ^L-Vl JJuidl f Uii jJuJSd £-L,f c~J U-Uil Vri ILUxLl J^LcJl 
. NT ^JLidl j^LijJl g\;l»- J^^il Jai J Jaj>-«iJ aIp^I <Ji;Vl J ii-LJLI oU 
jf y^s j}\ JIpIjaII ,y ap>«^ if tiJLi^l g»UjiJ *+Ull Vi a^j" ^ tliUi Js*^J 
ipjiJI iJiuVl gji^J ^Jl oUVl ,y i«r^* ^>*^ ^j>" ^ lib -if/^ ^J»^ <^ 
Jii. t Ui>Jl «JLA JluSj .L^ i^.U-1 U-Ull ob flJiJU-'if CJ -L-tS' UUjo-1 
.^JLidl ^.UjJL! 4ijll U-Uil *LiJl jplji iJJUl ^i^aJl Jp JJjtl t (5-4) Jj-JLl 
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oJboi-l ii-Uil l _^a r i« «-ji <0^j t«JbJb»- aJLUw *LLi| J^ iLUil ojbj f^lJ^ *LfJI -UP) 
ii-Ull SjbJ «U^j tUji^.1 ^ Nj>~» j^jiJl fUaJl dj& .Jaj>«JL! ^^Jl fUaJl Jl 



idlUJ .i^j^Vl oU-Ull J3 ^ sLidl oU-Ull NT 4JLULI ijbl £.1^ J^o V 

Jp JajpJi ^j fife J5 JiiUfi ^LUtf Ja ^ iJUJil sjUjjJl U-Uil cM^t. sISUlj 

iJLJl j»LiVl ^is*" .Lui Sj^-jII oUtjUJIj ULijf ^JUI JLfcJU oLA-Ull o"^*w 



NT 



Nt Greate Process () 

. /JlS ii.";'' pTjU t * e -'~"^ /P"-— * -^*-^ SJiJlst- AsL-Lw *,_j^i 

,^'ISOI ^U. sjujJLi U.UI l^ J-ib ^f U-U. ^.tJil JJL4 

*i^cSj\ JLidJ Jjl* «Ujj *la-l^; SJjJL*- i+l** <I)I>P i>— i 3*4 

. »Vl jlj^ i>— » ^p 

. oJbJb- ii-Ui NT ,y'l£ j^i. grji 

^Jb ik) 4 LJUL' iOiJJL.1 U-Ull J o^i .^ N 

. SiJudLI 1 w.J.,11 



API ujyj 



iLUl 



i_4j JU 



(5-4) JjM'l 
£U NT U-U* *LiJl CuJt 

. I^ii ,V ■■■■ IjteV ip^ill iJiibU NT ^JLisJl ^.UJl l*^ ^1 &Lui-| ^,|_Jl ^^ 

:oUuil oU-lw Sjbj 1-2-3-4 

y. \^ti JJ ( ^1 Jl *»U1 i£U NT 4+1*1 jjljll j* Lb i*>~* _^y v* 

Jp ^ cLUil jl JLALt^. 1 92 i^Ljl J* (2-4) J£JL)I iLurb lilj . J*p ^L f UJI 

^yl^JU *>\J>\ lij 1 ^ 1 •■**» .obJlSCJI Jl .jA.IVj jl_^*Jl A^-i Oly^J Jj**> iLy» 

,i f Vl U-l**i *i5>I ^^ - W>jI LK <Ob i^>Vl Jajl_^i)lj ^LUJJ SiJ^ll 

. (14-4) JSLSJI J ^>wij^l r-jJl c?"lj .NT^J-iJl 
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POSIX U-l*. *LiJ)! POSIX ^j£\ flkJi POSIX jJ* ^Ji~e tJCsJI II* J 

J-rfsta Of <— £ i iil.,<V:..,U JjJaJ -jp <jU J*«j POSIX ,^^1 fUiJl jVj . Clrf SJL-Lm 
4 ; ..t'JL rtf-fi yi\ l-i*j . ^j&\ * Uiill ^i ^j-Jj <-Jl.^»,V.H *_^» \a>1j\ja i JbJkJL-1 ii-LlI 
Ja-»«JU 4^iJl iuiiJbU i-l^Uj .SJbJ*- oU-U* i^ jJI OS/2 j Win32 oU~kd 

£.UjJI J iJLUll *LiJI i«JL>- ~p il^UJaJ Jli -y i^lJall U-Uil Jv>fc XLjf SlSUl 

. SJbjJLi 4JLUII ^f ljLii| Ijbji^ (i)U-l »JL* j ^^iJl |.UiJl) ^ jliJi NT tg-LLdl 
«JUll iUy ^-jll *i>JjVlj <-*J-l ^jJb-j Jj-^JI ii*» sjujJM NT iL-Uil jj,kj 

«j. l^-jju cJS ^Jl *Vl obltf JjJb- J t^^* ^ '^■^ , J-^fc niUiS' .iv^ull 

j>UaJI J*>C-o . ^jiJl ^UaJI l^JLU li| ^Vl d\js- iz>^i J-^»t Lbf ^S . J^tll JL....J 

^jiJl f IkJl iJb£ ^ POSIX J API Fork () uyjj ilSUL Cjll *JU POSIX ^p^JI 

. 5JL| jJL| U-Ull Ol^p 4»*-i J <L*^ JuidJ ^.U (^j OS/2,, Win 32 

t OS/2jf Win32 oli-kJ I^-iJUi .S-iai-l U-UJU i^^y ^ iJLidl JJj 

of OS/2 j Win 32 oLLjic *ij£ . ZJOJby- iJ^U* *Lii! ^e- ilii-w. iJLp i-*J> *LiJj j~*j V 

i NT J L'Ul - iy^ 1 *^1 '^i^J .^1*11 »LSJ1 uyjj £>v_ Ux* *»>»■>• V^ 1 0>& 



j^tdl f Vi U.UI 




(14-4) JSLtJl 
fill iL-U. uyJ 
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iU-Uil J i^J, *LijV bl* U-Uil lji[ gAlj, £fiji}\ iJkVl ^JtU-J (jf <-w£ tiUU 
IfJl v— J SJLU* JL.JL4 ^>i5l />UiiiJ ii-Ull Sjl^ 7^y. 7*~i <■ *^*-i> *L2JI Ju&j iSJUAsU 

IfliLal^ ^Jl?-^ aM*j> eLtJl t^tU i Win 32 ,^^1 fUaJJ «^ ll»j . SJaj-IA-I A^jcijl 
4JJ 4jL£][j esljillj <_»Lal*~« (jljiC- is*—* O^l (^J 3 f^*^ 7*^ 4-J'-'"- 1 *" p*'^ NT ^-^d"' 

Jjj>. J ajUjIS^ ^y>\M Jj-J^-I ,>• ■jjLSJI ^j^iIaj »-l „>;.7. tJ | ^/^l fUaJl AJa.'>-». 

. li U ii ' * - * 4^-Lujt JU » » ' i ^w..t Af\ m.\\',„j (dlJJJ <uU^| . ^jLauJ.1 cjUjIS 1 

J bjl^ Oj>So c^JJI (*^»*Jl J.«.V»Ji,l lai J AjPjjUI i<ktjbU Sj^aJI CjIjJLaII oJLA fy 

A^jill i*laj!>U AjjJ-1 jiy ^j .SljJI Jar J J-i-idl (.Ukj SyLiJ Jj*-£dl idajf vtJw 

-" * 

Ja-?J.I ^ i_ah£ U J~«-ij fliaj Ja^ J*i^- jj_} *_»UalJkl CjULJUij *£j>»JI J Jx<>mJI] 

.NT ^JLAdl g-U^JJ J>J1 

; JLojc-u "ill t.j~» jo 2-2-3-4 

* - " - * 

*yj> idj . LJIjJLp UUjo-J i_«£ V oLU* (_j* \£j>-\ Q\jl» *- r **-^j (»X>eJlj (^j^l ii-Lxi 

. cjUu*JI oJla Jit *X>«JI 

JUP-jjill iJajVl *io*X; lix^JU -UP^iJl 4-JajVl Sia-.ljj tlZ J*jClJkl Jai J oU-Uil JS 

. ^Ikll J J^.c-J.1 oli-U- JU*f JSO 

iljii of (j£jC t ilU-l o JLa ^yii . SJL* NT i«Jb^ *U J£~.L A-oil *^-r!j ls^^' f UaJI jj\J- 
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^USB jf £s, iii»- *CLa. _^ iJU J ^^iJI f IklJ i.Ul oUUl oL, U-Ull 
gu J,> ^p i*lla ^jill flfcJl £r . Wl dJi ,J^ Jk fa^U ^>Vl oU-LU 
^ISJl J^. pi^ill <Jl* J <y ^li-l U.UI jSU Jl SJbaJLl U-Uil oJU- J^JI 
J^jJI Ojjj .(i^SWl 0Uj obJlS3l Sjlil gitlj,! dJUJl J^aiJl ^.Ij) .(ACL) 
i«.ul- 0L«Vl f l& £~> jjJj lfr~* sl^l fyj -jJlr ^^4 *a iJLUll *ja-..j V 4 <-jJL>JU 

t iJ ImbS. . * -LsLIjJL SjO* ^y ^Uaj aJbt J Ly 4 ^1531 (jL»f JaP- Aijt <_,,-„. 

*UiVl ^ j&di ^J fU» jvl^. ^bi ^ IJSUj . .Op J_^*L| vJUaJLl ^k-j V 

U-U* iV ,jS^ V *jf gu IJUj . OljJUJl »JlA iJUalJll «Uj U-Uil 4j *ji" jf j£s L. 

J^*xJll Jar J «U*ll gglcj . <^ NT oLu^ .UjuU J ^UJI SoU J.«tJU Jai J 
.ULii jjJl ^^iJl f UfcJl Jj -j- l)jL\ API oL-Jjj Jm» *l*as-l 

• Itfdjtv t?>Vl oU-UI •m ^ J^cUl J^t J oU-Ull Uj oUVl .A* ^i 
Ja- Jp POSIX jf Win 32) l<k« j ;jydl API oLjjj ]u* *Lp Jw-J iLUll ^ka-J 
oL.JiJ-1 ,i* tUaio.1 Jp U-Lm SjOi jus; idJUAJ iiL^ .^^f U-Lu ;JjLI (Jlill 
fJ* Ji> ^J 'tf>J 0-J -U> _# i>)l ^1 obi&il Jl J^l J^b- ik-lj, 

J <_«jj" Ojj J** (^JLII Windows NT J jUVl p^: Olj . iJijvaJl *j— ■y . «I. ^- 1 „U 

: jUatL 4-4 

£fi <J>J -Windows NT |>LkJl ^J, jjljilj J**!l ^ iLUf ^Lif ,_,» oU-Uil 
(,-1^ .^ILlJJ JlSdJl JU*i-YI J;*^ ^ijlJj olJb-j Jl *JLp p»-47 J;Juidl ^IkJ 
iMA ^JjJ\ gSj . i_Jui tJ *^j" JLidJ ibli ol J^-j Jl oU-Uil Windows NT /.IkJl 

Jp ivsU-j gJU*U J^aif JUxUv| J^irij ^.IjSj L^Uj; -yi iilife ftlj^-f JLiJ SJp-Ij 

JS" l#S"jLtS jjl^. le-j^i-j b\j* i>**J -^ U-Ull i_i](i3 .oU-Uil SjJL*J.I (—--I^Ll 

. ~L^olx)i "Up i^.^mJI 

JiismJJ JIp_^JI iJiibU ^j iJyy 4pjf ,y> NT ^Juidl ^.Li^Jl iJLU* Ajj jl 
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^ u.f ^1 l^ . r ^ v l^L^U ol^l ^ ^ u-ui. L,fe 
o^ jiL *Ul oUVl f ifc ^ olj ^, eJLA jj ^ ^ ifca|j Li , ,, ^ 

E-M >„ Windows NT ^ ^fcV, ^ ^ j\ Jr ^ ^ ^ ^ 

c- Ju-yi ^>Ji iJwbu, jufcji obLu ^ ^i LPC j^, jo-d ^^ 
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I +*jiil «Jitf 1$ Windows ,tUkJI 



5 

J 



«Js^l **&f J* ffi -£ oLJ ;a* Up jU»f i Windows NT flkJl jJaS J^- 
V^ cJaJf i^U-j iv*il O^l «*J«Sf CJ15, .i,j-jjjJl fcJUi. ,y«if|_Sj 

£• J 9 ^ f^* ^ 32 i>" Windows jlx^ ijy_ t Windows NT -,^1 jjJSj (•Sj 
Windows Ji, jx, Windows NT j,li t J«.-. t .J U UJLj .NT ^JLLdl ^.L OJ J,v„..ll 
. oL4^i SOp Windows NT J&l t £.j-JU •_/&, . MS-DOS J* 

.oui-l ^VL ^J g-ljJI ^ iik£ £ijjf Jj^ jjb-ij jj^j ^ f y Sj & 01 
^pjJ (J^. ^oJl t Mach jAisJl fife; -y s^SuJi .j* Windows NT fUfcJl jLcJ jtfi 
^-i l y-^ UNIX ja (APIs) iliJdl U^JI o^UIjg ^ *m\jXa js-j i&£ oljlJU*| 
oU-l*** i&& API oik* flJiJ-L dJUi Mach Jj^l f UiJ jiU Mj . JJcJLJl -Ik 
olJ^Vl J-i*d Ui>!l ^ Windows NT flkJl J**~, .J^u-ll Jai J Ju 

.iifciJl 
API c*!sU-IJj OpJLc Jp d^JLUl jfTj t Windows NT jykl JjVl il^l ^ 
J!)U- JLix-iVL kj^ll oliJdl ^^^^j li^u ilAIJL^i ^j Microsoft J i*f>rjL\ 
^Ul 32-bit Windows J»t|jdl ^Ui! _^i j^JLl IJLL i»^J ^f Uf . uu*. oUJa; ^^k; 
^Jl uidl J^Jl ^IJU oljJi JLrt-.l oliJUJ Win 32 API ^ .Win 32 API ^_j 

. 16-bit Windows API J ijj^, ^ ] 

MS-DOS oUi; Windows NT flkJl jLtj t Win 32 oliJaJ JJtid ■ aUiJ 
IEEE 1003.1) o^l^l JS-j OS/2 otLJtf ^ jbaJl cOJiSj S^l 16-bit Windows j 

.(POS1X 
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jLmpVI aj> r-j^l / ^Is^jJlj ixUUll *J_jLaj SjSl Jill i)\^\j i— JuiJl iljjjf-j i~xjj\j ^yu&C* 

\41JjZ j)\ ijj>-x\ IjI^IIj JajoJ.1 m ( _ J kJaicJl JpMoJI j^jJ JajcuJI Jai oLiLi Jp 

Aa.n.T^J.I Jai oLiL> j»Ji^L«J kt^yS NT/»UaJl oloJb 1 J U .»lw<ij . ^dojCl-Alj oL L .Ja. J I 

of -_/x£, .OS/2 j POSIX j MS-DOS j 16-bit Windows j Win 32 J API oLJj ■, <lfc..JI 
. Windows NT flkJl J oU.Ja.-JI JLiJ oUa^j API oLJjj -y. jJIp ^f Jbj-I^i 

JLJauVl JbJbxJLj £UjJ.I aIp^aJI iJaiVl 1 API olkj* y^ jJI oUllil 1 _ f l~J 

iiMj jJl U*JI olJL*Vl U .Mark Lucovsky j Steve Wood Jj ^ (POSIX j OS/2 

: ^ Windows NT J Ja^JL) X^iJl iJaJbU 

Ifyixj Jp UL> jjitJl <_»UiL-ll oUJaj « ja . - ..J M i±~>o ^ji ^y ^Uau JS" J-«>- ■ 

•^ j^Ij ^j f UaJ ->r f jlp j, jitJl oJJ5 . J£T ^>JI r lk)l Jp jf ,>Ji 
. aJ SJb'Ul iiUa.--.Ll oUJa: Jp J j^\ ^ej flli; Jp U»U=p-1 jjJtJl 

t ^Ui . a^U jJJl J-iiJI (.Ik; *bf £• ^tj* JSLio Ja^ JS" <^T SjU. ^ JtffcJl ■ 
J^iJ jJl apjJI ^^ Windows NT Jp 16-bit Windows oUJaJ JisiJ Of v£ 
Jp MS-DOS oUJal JLiJ iljU. v_-£ t *iLiL. J£-l»j . 16-bit Windows J* UJ 
. J* MS-DOS ^.UkJ Jp U JLij £. ^Ul Ji^isi Windows NT 

* 

JJJLJ *UiJ Ja^ i^LJ &>.Vl i.jSC=Ll oLJJai. £. ,j-} flk; J* i*^ y. jtffcJl ■ 

J& ,»SiJlj i^j^Vl oU-Uil & iJLU. !>li J£J J,l£Jl gjadl •jwt, IJLaj . ^1 

■jSUi ut v^ '^k** -^^ ^^ J**^ 1 ^ -J^ W-^ J** 11 ; uJii^J ^Wi ■ 
&JU-I j-p j^lJI U>jo Jl oUUl ^.ji ■y. Windows ja 32-bit j 16-bit oU-Ja; 
!,-•,■. ->^ oUJlsai Jajj jf (DDE) ^LJI oUUI JiU JU*i-L JUaJ^J jf Clipboard 
OS/2 j MS-DOS gAy, iL jt j^-lj Jjs- Jai j yf JU Jp ^^ .(OLE) 
J5 ■jSUi- Of ^j . Sjj^i -AiP V^ {[>! 7 J^-JJI W 53l*l{ ^Wlj POSIX jf 
4^u f UaJl J«rj ^U jr> / J^i Jl U*-> JL-jI ^ ^»>l Jai J oU~k4l 

U»1 j LJUb- 

Jtjtj Win 32 Jaj* Jp £jt <c£J . J:^^ ^J-} ^> J* J-^i3l II* t-isaj N 
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fUad! jJj jJ£. j* Win 32 Ja^ ^y&\ (.IkJl jl .MS-DOS Ja^j 16-bit Windows 
16-bit Windows olkfj . ^ ILJl J if^Jlj J*cJ.I £. JsMjdl >jj ^a, Windows NT 

.Si^^ll oU-kll « l^ljJ 'C^a MS-DOS j 

Windows NT flkJl J pllll / oUxJJ ^ J^iJl II* ^ JjVl ^ «)l uL*j 

Jp ^Jlili p— a« j^j ci^j-Ji *Jifli JpLL- jsl-, Jl jiili p. — ail ^ .4*12*1 && 

^i Ijs^f, 16-bit Windows j MS-DOS olk^ -jP ^J dJUi ^ .Win 32 ^yUl *UaJl 

. f IkJl j JiL^Jl y _^J jUjuJ-I ^.U^JI ^ 

:£*ll &>Jl Uaftl cJ> &li o>* 1-5 

^ J*aiJII Jai J piL. oU-bu. ^ Windows NT ^ IkJI j «1*>J| ^PyLlI iJiJVl 
J*ju' l^li il^LUl ^o, .JJlJLJI (.UaJ ^1^1 jup Windows NT flkJl J^S -y, UtLiJl 
ijifll ^j oLUdl oULl« J3 j, l«Jl iL-JLl jn-jU ,_~>^ vLjp- tJ l>^L 

Ijij-Jsi^dl fUii J API OLJJJ ia*>«JJ XU^iJl JJajVl ,yuu ^Jiiu-J .(i^-Vl 4^)1 

JJuiJl f UiJ f l^ c J-Kdl ^ill f lkJl ^ tfJUlj 4>>II UajVl ^ j4 %y jL 

Uit ->0 'J-^ ^j ^cS Windows NT j jUVl fU» ^ ^ji^-j .^>Jl 

. iUl5o> 4^* ijajte' aSLjlII oUii. JUjCU-J 

^•l^Jl j>UaJ oL« J>- ^Ji-j <"i-~>- t J,,.«,t>.J.I Jai J *L>* iJ ^a ^j .Uij JS" JLij 
Jai j U] iSLdl oUL. JtoiJ of -^ .iljjl Jai J JJuiJI fUaJ ^jl) NT ^Juidl 
J&JI J Windows NT j £*jii\ SJajVl Ow .l|..o.^l U»j lilyJl Jai J_,f J**i«J.I 

. 4JUI 4>U*aJl J* (1-5) 

^ax-o I.X** .,jA«JI lfsi*j Jl JiL^JI s_j£ Jj> /y. 4^L)I iJajVl J-«aJj 
^ tSJJl iae«JJ ^jii\ (.UiJl ^L-j tJfcll J^ Jp t API Oyjj J~^ jjtf 
£*jii\ iJifll Ji JSL.^1 ji>ojf NTflkJl oL.J>- clpjcl; l^ui^-y ilL-j Oyj^l 
Jl ilur-jJl (^iJI ^ iJL-j V«JJ ^p^iJl f lkJ| J^j, 1.1^1 ^j -t5>Vl 
i^. jjp wJil £*jii\ Unty gjtfl] oltLUlj JJL-Jl ^ 4pL* jjSi .jJaJl 

. M.^.w,"..^ft.U 
<-Vi L- >* Windows NT j ^ilil / oUxJ.1 ^iji dLLc Jp iijU ^JJl jl 
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Ju-9- JfL-^l jij*-J jUJb^ ^.l^ y>j . (LPC) J*£ Aj>\ tlpJLu-N jUJii-l £.UjJL 
(RPC) JL« *I^J *Ip-U-1 j^-- iJj-Ji ^ JjL-^JI jij>d jUjl*- ^U^ Ji^u~. J^ 



iuuJU &>>ji uaVi 



ausai 




LPC 



(1-5) J£JJI 
Windows NT j il^ll Sl*^! UiiVl 



JilUlj *L> JlL-j JL.j)l J-^aiJ tf^-Vlj Sj^l JJL^Jl JUjN J*xu-I S-b-ly 
Sj U^_ -LL. ^p> f lt; JJ ,^, .Win 32 ^>Jl f lkJl JJ ^ JU^^J Ji*iJ 
J oL'l5S JLiULl fa^uJ i^^iJl (UiJl £• i5>Vl oLLUll U^* J^i JU4 SU ,jp 
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VijUl j!ci\ i^j -y, Windows NT j ^ilil / <JUiUI ^i ^1 IJU gJLu 
p-JJl jSjij .Windows NT flkll ^ JjVl J^l>l J^U ^i^Jl j* ClS ^f _ 
J-S»d Windows NT ^IkJl ;jlpL~t Jalll / ^JUcJil riji ,\J '£*£ Jp J_,Vl ^yi\ 

?j^aL / iJUiu^ riji JUa1«.I liH 1-1-5 

<i.> J,* fOp (^pjj 4 (.IkJl J*p ilLS Jp a* i>- Jl Jjj JUL, Windows NT ^UaJl 
^-j . iLxuJl o>Jl ^ jifl l^f VI JjLiJl f lb; ^ i^U pilll / «JU-„,J.| 
U-i^jf iaJJI ^jU-f U-iji jl* lil (^ Jp. JJuUl <J»;f ^Ji*. »LiJ| ^ jtf J^j, 
\xjj) £UiL gJlw Jai J JJulJl f Uii JfcA, t( Ji^S>JI ui- 1 * Jj .oliJaJl aio 
■ «~Liif Op J~kJI o>~i ^ JJuixll ^LkJ J^i ^ JUlj (ilUiiL Os-lj Lr -^ JSl 

J JJl^I j»Ui ^ f-j>- ^f JilJL. V lOUJajjf ^JJI ^ila-f r-iy ^j t dU JLJ *iU>\ 

JJtiJ J«xJ.I Jai J oULU, JJuiJi ^Jy .^ t^iUi & U^j -^J . u*-^ U-Lw 

^LkJl cUO>- ^J^-J LjJLLp oULJaJl eJL* -yi AjU J-i-lJl flli; S^-LJ; JLLJ, oUJaJl 

^oJi' JJuiJ fib j^J :,j0^ j, Windows NT flbJl uiJfc. t iLUll ip-Ul j» 

^ «oU~kJI» 01 .J;i^Jl f\& fLf. iij" ^jJl J**lJ.| Jai BOLiJaij -^ 4Pj^j 

£* iA-l*4 -j*^ JiXf L,ili t SjjUJI cj UJaJ I Ji*j . Windows NT J <!*£ ilpy <Jajf 
Uli oLLUli Jp l^^ui NT ^JLidl ^.U^Jl J il^JI jJ5^ Jjjbi, . ^Ui 0I>* *>*»» 

.c5>Vl ola.Ji.-i] J»i ^ 

:iJLll lJIjl*VI Jji>J £Jil i^^All ^JijVl Windows NT /.IkJl J ,.-■,-; 

(js*^ 1 Jsi-^JI fl^ S^LJ; t liJ ^ (APIs) Zild! ^2,.,.kll **.J\ o^Ulo; ^ ■ 

.iiLvaU iLU, ^ (NT ^ JLixJl £.C,JI) 

olJjO-dl ^jf S>>dl API oLjjj J oljjJdl -j^ v/ ^>- j J.I Jji-idl ^ iL»- ■ 

■WLp 
oULJl J^aj icJjJl ^ Jj API Oyjj J^ JJ ,y i^liall i»l*Jl oUUl «j ■ 
. 6j>H\ API oLJjj JJ y, i^lkll dib jp Jb-lj API Ojyj JJ ^ i^JLIJli i,Ul 
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o* iS*rJ-\ J***^ 1 fU* *fl**j u^ 1 U^*i Cyj ^*^jidl -j^ API .kjs JS" iU- ■ 

.iiJbkll olWl 

. J-iuJll J 5JbJLi-l API oLJjj ^ JJlJjII a Ik; JL.JUC o4jI ■ 

>«UadJ ^ i_9>u toJOjcu API obJjj ^^i t i»jU3l «i* J JjVl -uJI OlS" Mi 
r)aj ,y-yu\ f~J&\ IIa dl . Uwilj l$l>- ^1 iki*. oJL* cJS^i Jij Windows NT 
/ iJ U a,- „i l ^iji jU>-1 pJ lili ^Jb_j <-iJiil Ijl* jjo«i IAS J_p- o,b jJl oLiibll 

• rim 

: s^JUi* olk^s- jjjl 1-1-1-5 

jIjuI NT J* iJLs^Vl Jj-JI oLiku c-^j» utilfLls JjVl J-^iJI <j r^i 1,5 
API oLJjj i»UI ip-iq pJ JjVl iUJLl J POSIX j OS/2 oU,k-J **. y% o^UI ji 

rt-.-tt-s^." Ijf JU L»JLp Jj^iJi ilyf »JU^I t^JJl ^IjiVl j* lift 01^ Ji)j . J-5i-J,l tj (Jj^f 

. (1988 fUll J (.IkJl JLo OlS" |5) NT ^ 

LilS •_■£■ ^1 -of t 1988 fUll j £>^ji1 (JL,- -OJa: J}U, ll*.^ jj^iil ijjif jujj 
^JUI OS/2 jJaJ 0i» t!5k*ji . J\y> fly J Sj^-^.^ l^V SjJbcu API ob-ojj *l d±c^>[ 
fLill Oyj^l (>» M^i ' Ff^ji Je*~y *Jt-l** «-LiJ*y DosExecPgm () Ow^' ts*^ 1 *-* 

^tj^^aJl t-^!j\ ^-^J .OS/2 *UoJ ,Jp JjtiJ IjS - Uli i-j^vaS iJ4*j <-UjJ OiJJjJI ^ 

^L-Vl JLidl Vj API Oibj J* v£ ^ ' POSIX j MS-DOS j Windows oLsJd 
iJLU* Aj^j J*i JJi^J (Ik J* *-*./>-■ . J ;; la.:U J>J.I k>J.1 £* ^ l**!^ «l>f <J -A5UJI 
iikit iu^jfj iiksi jjlj^ iL^ oUlj i_ikii tk>j tliu-ij HjL«j iiJbi S^ii SjIjIj *A1^ 

. Windows NT ^.IkJl ^^j*^- J ^Vl ^l»dl cUJi 0^ JUJ ?UbiJl JJ«-ii)l iAjf 

NT^lkJU V; eliil *JjUj POSIX j OS/2 J API oLJjj i^ljf ji^ill fjb 

^ (_5_^f API cjIVjj r^i j^jj 0^*1 <>*-^i y* - ' L -*- A * t -«--^f ^j < L^tAS' i_^i-J 

,_,*. MS-DOS j Windows U^Hi API oLJjj iUl£ JJaJj) . ^L.5i»ll ijyJuJJ Jbo o^Jbt 

tjjjjj ^y>j*i ^-"1-* oliJai Jj*-ij fUaJ NT /»UaJl Jju>- J_p- ^j Ml S^^SUJI o^ji 

c±JUi> J JjVl jU-l OS/2 J API uyjj 015 osJj . ^U- ^ oUo^S Ta^lj ^. API 
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jJl JJuiJl cJj o^U-lJU? CLfcJU ^>-Vlj POSIX olk^t JbfljS JLij .ci^l 

. ((2-5) JSCiJl £>-!_,) IjJLp Juid OS/2 Ji. oL. Jl^ c-p JLu-J 

<_iik*£ OS/2 API oLyj JS ySj^C of j^ljJl j>« t^>\ tjUJ-l lif- oU*Vl -Upj 
£la£ Ji ( &*s .LftjjJd OS/2 objjj ^ of s-*r (i 11 POSIX oLJjj ^^ a* 
^f ii-U* -^ oljip i>^«i £*j jL>. ^pj cDosExecPgm () t 0S/2 J i^U. *LiJ[ Jjjjj 
•jSJ . (JLiulJ *L\i Sjj-sflj ^Ul iMw ijJIi jjyj^ (^jUJI «_»_ r aJl jii-) . *jl; iJLLv. J| 
NT -jp jf j^Jl l^juu -jP l^JUi jiu ^Jl POSIX j OS/2 i&Jt olS" v*^ 1 ^ 
■jp Dos Exec Pgm () tjuj^Jl v_JLUl jlo. OS/2 jJaJ ^Ji-I lil i!>li*i . JL>- J&Lj 
1^ of £ji^ NT f lkJl oV JJutJI fife j«& tPOSLX jU-i jJUj EkM j,> 

f Uu /j*Mfli V *iV JjVl ^-wiJl _>L>- ,y*j t<ii)JLl . SJb-lj i*Ji j* JS\ POSIX U-U. 

j* Jfl API oU-Jjj £*j> cLjjaj- API |.UL NT J**- J otf jWl pj ..^?» jL»- 

. (3-5) JS^JI dDi ^J-ji LS ilyJl Jai J JJciJlj t NT J i^L, POSIX j OS/2 

* 

ilU- uWj! UJI oUUl SjbJ -j, API oLLt -^s ^ tJ UL| |JL* 4^1^ 

f u c^" flk V- fJ*c-J ^Jl NTiiJa)! ^jcuJ L^J t *jL5Ly SjJIJUlj oU-Ul 

.POSIX j OS/2 jlllf ppjb 



foricfl 




POSIX DLL 

\ 

DosExecPgmQ 




DosExecPgmQ 



J*«iJ.I J«i 



~V^ ' J u.U'iB .^ !-F 




;ijJi ii 



(oIjujusII £.) OS/2 API 






NT 






(2-S) JSLtJI 
(JjVl jU-l) Sjidl API olJjj J 



&MlJ 
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for 


kO 


DosExecPgmQ 




J**L_llii 










.IljJIOtC 


f 


POSIXAPI 


OS/2 API 


^ 




v_ 


; .T././,'"; nt;'^:,;." ; 










(3-5) Ji^Jl 
(jlill jU-l) Sjio. API oUJ» JUxu-| 







JJ il-UIl tLiJl Oyjj ?r^4 '^«J • Oy**!^' jj* olJLjkd IJLij* ^^ /♦^■JJ r-U^ 
U*Lq Jbj; ^Jl U-Ull ^ Jl jji, (JU JU*^-lj POSIXj OS/2 jllJf f la»c-l 
cJUii OS/2 U-l** Ifif JbJi>J NTr|^r c5JLU>. *lfJl x* <.*AJj> JSCiuj . ^JtJ.1 
U-UI ljJ** JLjcL-i SijU. j£c t iJU-l oJLa J .EXEC-SYNC jUL-l JUxu-l ikJjj 
t&jVl U-Uil fVl U-Ull ^55(1 lib POSDC 5JLU. cJl* &1* .j^T ^U- Jj ^ 
g.UjJl jJjj t Sjji i*^ ,j~Ij SJL-ULI cJtf lib -POSDC JSLi SjUtf NTl^JL.^ 
J^ jJj *i^Jl <-»^l» j_r*j JUjcl-Lj SjjJLil i^wf ilyf JS - Jl jJLiu JjLil ^loidl 

oli^b^ i^J J^Lii.1 CJ^t J& iSJL>-jJI i^wJl *il»i» U-Ull iij ^ ^ 

olllll JUib ps" £?>" ^ J ^-J 11 ^ ^ °^* *"** V? P0SIX -> os/2 u« is i» jJI 
JUpVIj oLLJjJI (_JuJ iubl i^UUl JjIjUL- 1 til j^J W 1 ^ ( -»S~ V* 5 - *r*A) 

o^U-l /a bj>) C±*>te uA~ hW fM NT^ .(POSIXj OS/2 -^ JS^ 
i, Jkil i«iLJl iJ")lL.Vl o^-iil JJ i*Jl» Oil Mark Lucovsky j_Ji l^j . (4-1&J.I 
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CjUJoj »jM O^i JajUL»j . (jL>JJ iJLvdJlj AjpjJtll iiilJb-1 ,j0yj « ->«..^.> i l IJl* J-* jj-« 

.%»c~. lyf jl* iJl .1* JU*i-L POSIXj OS/2 Jl iiL^i MS-DOS j Windows 

J-^ai" iijkJ i*-U»< I^tf Oil .<5^>-f JJlJU uiLi^l Jl jj.,»../»,U JUe dUJJ 

p&jj ^11 ^jLII \y <,LiL.j *Lii-yi iJjL-j 5/IJJlj U-Ull SjIjV iufjll oLftl 

iiijkJ j^«.».^H r^*-i niU-iJ «U»I .4-2-JaJI «*I_^JI Jl cAJ^I oJLA ,_^»j* V*-^i 

NT flkJl *U/y NT •_,* ilBJl API oUi. JJ ,>. hjM *^Lilj i-Ul! oUUl J-*i; 

^lJic-1 j*j oLJLiJl J JSlill «JLa l yvu r-l>*J Mach J.AJdl *UiJ Jp- -Ail 
iJjJbr-j S/IJLJI Sjlij Ji. JJJtdl flk oLJ[ J*ai ^JJI UNIX flkl) piL. / JU-« 
. oUilLl Ujj; ^Jl (UNIX Jl saJUll j**,) UNIX J API oLljj <-^£ ,y i_JLUI 
4iU»Vl ** i pJUl ^t.^tll ^lu . UjU«i-lj Mach ii^t Windows NT ljn«./i« jUi-il 

. (4-5) JSCJtJl J 1 32-bit Windows ^>JI flkl) i^J-l 



JUsJJ oll-Ln ( POSIX jJtf 






POSK API »UJi»l Win 32 API »UJt-J OS/2 API .IpJU-J 



(,»im oLLU*) \^ posk 




NT^iJsll ^UjJI 



(4-5) JSJI 
Windows NT ^ ^Jli ^yUl flfcJI j^ol 
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j}\ oliJadJ *ipLllj Aj»JVl JLjCL-I Jaj>«JLJ 4lp_^i)l UaibU ^dJ V^^l J.ji.L'Jl 

*IpJH*»| j..^k",..ij i£j»-Vl Vv*Jl i*&bU ^JaJ jA JijJI ^jS *UiJ J5 jl . Lj^c-O; 

. i»l.Vv..U AjliJaJ <L-L« JUia olla-^ f-LiJ'if lf>-lxa£ ,jjl <ll>«ll NT <sA» Jbi 



:S/IJJI i> 2-1-1-5 
fUi; v r j^ oy -***■ J-o» Jl NT ^lidi ^«UjJi ^jU Jl api oLjjj j* ^l\ 

iJI tii ^^1 iJb'LUlj .iibkil API ol^jj Jj Cr* *>J^\ *^lilj vJVlj JJ^idl 
oUJa; ^ API J*jft JS i>j Windows NT fltJJ j>T (^ liju ci^, l^T ,y> 

. cAWl ,y NT ^JLidl g-U^Jl i>j J.,.?JLt 

Jj .API oLJjj ^1 JJ>cJ*i DLL ^iy 16-bit Windows j OS/2 ^Ui; J,.r, : 
^.I^JI l^ JaJji ^Jlj i^jLtw. ^f jf ZJb-lj DLL jj API Cvjj jjk '£>j*Jl viUi 
;_>Li^U ^ Ji~aU S Judl Sj^mJI 4laJl Jjju . iolp f-\yr[ \Zj\t\*£*J£ 1^-pJU-Jj i^-kJl 
.((5-5) JSLiJl ^Ij) . JJ^idl cJ, tbU Kjlill DLL ^kUU Jl 

^ i^Jl t)t ^ t iit£ <kjaj DLL o!jUjcu-j Windows j OS/2 4 _^*UaJ Of ^j 
. oU>>Uxll AS JlS ^ aJLjc-JlI oULJI JjJju j rj .l t: ...,> ! DLL « JaJ^j J^Ju J£» . If...j,i 
. jl«Vlj SjiJi L^ 1 i«-jil oLikJ.1 -j* jjyll oV JjJL* jjp f-^jJl IJL^i t Windows NT Jj 
4 }\U» .j^r j~k; <^f J*- jf J-i-i^l ^Uaj J* UU. jJjj jf ,j2Jaj p^y. J* v£ ^* 
«Ia Jji ajUS3I J,».«:.^» p&j>. aljl 1^1* . 4-iLiJl J/- ^ Vl aJuu Windows 5ji~i <_JUS 

Ml 

«_»12j1 Jl ,5^ ^JJI yj\ <.JaZ* jf- ^ajjl Windows ^IkJl jL«j oi 4 oULJl 
*hj» ;/} tDLL Jaalj^l v^^ Windows NT flkJl OJ .UJLiJ iJ.lL.jf ol2~kJl 
OjiJj . J-i-ldl fliii j oUUlj ljL^i\ 'aA*- HSJua j^c Windows j OS/2 J UU*i^<l 




(5-5) JS^JI 
API objjjl DLL goji 
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* 

Jai oliJaj Jp l&Ly Js*-S^l pllaj ljkyi> Jl 6j^>ji\ ^ <— J; i\JS JM J**w *UaJ 

J£» .Windows NT f lkil jjui / JUfc-ll jriji ^» S/IJUI i> <KjJ. JJ-I b\ 

ji^jj V i ►Ij^l I JL* JUjC—Lj . ^ -tu»il J| ^^~" frjiJ ^o^kll iijbjpl JLcjj 
^^yill »UiJl iaii *Si:,.,.u . ^e-jill AJaJl OljiP <>«~i J| j-*^ <-L^_» c< P.lt..».ll 

.1«Jp JiiU ^Jl U*JI oUUl Jl J^JI 

ajUS" SiU^f r-b^ Windows NT Jp Jiii. ^JJl jJaJl of _jJL. ai iJjVl U,JU 
.Ufcj^M» ^j-J i±Ui "j^J tAPI obJjj tU-JirfJ -jp U»y> oUiill JJ JjLi^I j>j+d 
^^3 API JUoJ i»UJ \$j& DLL Jfj c jA-Jl J 1/ DLL £. .kljS cJlj L. oUJaJli 
*jtlll * Ji«iw . jcjs*,*)! *iUl Jl SJL.^1 J—jJj iJLij J ^JL^JLI ol_^ljL *J& Jji»- 
iLjaJU DLL grj, .LPC jU-AjLl ^U^Jl j* DLL SjiJi Jl gJbJl ^-y, ^ API Oyjj 
Id* (6-5) J&JI jwi^ . jJaJl gAjl \Jja JSL-jJl jjy u_^ d-sw jJaJl Jl iiUJl 
5l*>«ll v^l -u&VU ii^Ul ^,-ij LlVl J^jo .Win32 .y^Ul fUaJl ** o^l 

oliLJl 4j_^1j tjlill J-j^i J* i Win 32 J-Jij J* j-***; irOj^Jl IJL» <JLjO*4j 
JS" J^ai t^iJJJJ 4iL»l .t5>-Vl oti-kll Jo UL, jjJtJlj Win 32 ^Ul flkl) i.UJI 
iiLstfj pLiJl ^ji ^Uaj J? ^ku-jj . cij^Vl V 1 ^! idaJVl ,y ,^4 J^^iJ i^j* r^** 
♦bii-.'ill iJjLy iLLnll ii U. ^cJ- iM»L>- il-Jf ^f J-2^j Jii-j J5Lij oULJl oLu 

.4jLSU j& sLIj/J>jJIjOJ.|j 

JjJUJ «.Jal..J V Ifi* t J«jclJII iai J olxJaiy* ^J^ f^\ oVj niUJU i»Ls<il 
SJLs-jJl iii^kilj . Os^-b Jjiw *UaJ oLjjj tip Ji^ljl (_g.Li.rJ I mIj^JJ oliLJl CjLj 

. ^IkJl oUJb^ elpJtuJ JiJ" u* (j* NT t_JJ-j»dl g«lJjJI Jl Uj>P Jjv^JI gakz»J ^1 
iJauVl iju *ilil / t-iUalJil T-'iji J-*«J .tS^I il*j 4-J1 _jl o JU« iJ»L>- <uJ i>-U- ^f_j 

. *lkJl ^ Sl^Jl ia£ j^vJj V^jjUI 

iJi;Vl />• .Up c^V -jS^ Aif ^ (Jilll / i_>UiJlI go^i JUxu-V ij^-H\ SJb'LiJl 
ii-U<yk ^ji ^UaJ J? .SjJU^ API olkjft jijj ti-»*j tCi^JI ^-ij J JUlJiVl *Ip_yiJl 
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*UajJJ J^aiVl ^waJl jA jriUl / LJUiu-ll ^iy: jli tJ%Ul tin. J£jj . *lkJ! 

.Windows NT 



Win 32 API 




<D 



Win32 DLL 



NT .Ux-Ij olji-ljUl ^' 
fill Jl *-j» f-J^ 



NT^JJdl 



flfcHcUj*.^ 




J^iC-ll J^ 



.sljJl .Ui 









LJUll 









ay* 



E j *n/j*j*; J i J i g . u J , 



\jisiJi\pXj\ 



jy^^UL^ I 



i£_i».i«^ 



(6-5) J£ill 
Windows NT $ API oUJjjJ DLL giji 



:*bVl oIjUp] 2-1-5 

Jill / oUaJil ^V jLaiJ ^J Ux* jijjUl JL* iiUll <~4JI t *bVl 015" Hi 
^JLia; JJuU *Uk; Jp Ml* i*o>-jf API <jujj *l*-fci— 1 vJ^i .Windows NT ^UidJ 
. piL. / vJU^. J-&SJ J API <jJjj *Ip Js-1 4^ ^ J*f oLLp 

.Li *-* J L^lfc ^lu>- oUJJl Jalcilj £LkJl &U-VI Jji-iJI Sjkrf ^ aic-J 
JJlJlJI .Hi; JLL dUi jl*j .sljJi Jai J JucJl Jl ^Uil J*i S*a v^ 1 ■ jl=Ji j J >=4 
.U- Gr - gldl II* oi» toU-UU ,Jk« ^jj . Jjjkdl SyLi ^j -M^l 
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i Win 32 API C#jj Win32 jJai* ^X-j Ujupj t Windows NT flkJl j j53 
t (6-5) J£sJl lijcflj lib -J^ 1 f 1 ^ «>• ^ J** r-» J API rfjj J^=-i ^ 
Jl JJU, iu4-l J-y .*JLy JL-jN NT f Uii IhJb^ ^Jt- Win 32 DLL of Ja>-!^ 

au-jii jp fiiii j-^4 ^ .iUt-yi f s-jsli -&j i^i i*-J=-j <jf >*" r 1 r^ 11 

C L=JI jUj" NT ^JUiJl ^.UjJl >^ ^f- JL- Ji>* <>*r <tf ^ cUiiy 

:JtJI 

.(SjjUals £SU <1U-) iJUalwll ijjui (3Um> -1m>- — 1 

. *ilil Lj«Ji (3L-> ,Ji*^j .i.irJ.1 aJiLi ijui *li&j _ 2 

. ^1 L*J, JL^L Win 32 API Cxjj ^Jti - 3 

. *j»lil o»Ji (JL* Jiip- _ 4 

.API uujj pJli *Jt-l**j uil./»"..,U ijui t}L~> As*^ oUJ _ 5 

oLJap ^L-wJl Jj>»JI i-^s«i n-i/ J-i-tcJI f\iaJ ii~>- ibjJl (J* jL^VIj 

* " - 

API Oi*Jj >l*Ji- , I a* *jjli» uyj^Jl ^■X~~i V" J^ (J *I^VI (J U-L>J ,J*>w*i *iL« 
•^f t Windows NT flkJl ^-UJ £>f JtfVl y. *bVl oVj . ^ Ik U.,**.? ^ji^. 

. (ij>-Vl f-viljll Jl 4ajUM JJ f j*0jll 1-^* i~»l -p J Q j .a.^a.11 

^ '(^>>-f <Jr*^J •• J ^-lj A;«,.:-l iSUl iJU- Jii>- 4-L** ^f t^yLJl Ly»«x)l ijj 
oLJap t_JJ» Ji> t o*b/l>g.>>.iVI ^£*j ~Juiu \j£* i jJLhaII Liijj . L^J iiJKJl ijli aJUjp 

Jl vJUi~« ^ »U Jks-1 J y-Vl *liVl j«i* y. JJL-jJl jij-J jUAsU £.1^)1 
o*UiJl t^-ki^-lj LPC jUajLl 2*^jJI ^ls* <5-UI Steve Wood Lijf JUJ .^-SUJlj ^L> 
JSL-j JL-jV «i> LPC jUJiU ^.UjJl jijj t iui .oUUl Jl—,^ ilj* oljU- ^ 
jij^J AiJUJl aiJJI 0>LUf JLSJ . jUi J5^j J^l JSL-jJl JL-j^ i2i>j iJ^-j Sj^ 
•IkJI IJU oV J4- ^JJL* li»j tWin 32 ^jii\ ^IkJI j .bVl Jli*i-^ U~**^ Jsl—^JI 
. Windows NT f LkJl J* J*±>d\ ^J~\ J^ aJju J*«xJ.I Ja^ J^ ^JLu ^>JI 

f ltJl jj>« Ja>T ijUi-ll J>l JJL.J1 >.>J ^l-ail g-M Jl yU i 
: ^illl « ,JU^-ll Ulk, ^Jl o^UUxll jjlp a *i£ jjJI joU-Jli ,>*; Windows NT 

oUUl J*-a-l ^ ^1 API oLJjj JU«i-y viUtJll ^JU DLL kljj JU-o-ij ■ 

. UJWjf itUl 
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. tJUa^-il 44JL- DLL 

. SOs-lj aJL-j J jUllI Jl UL.jL> <-il-^:— >-U API oLUjlu-I -as ■ 

olo*f tfjb-l t la.l- c p L*, .O^iJl kki-l ,ju ,y ^Vl iaSUIi JjVl aL£.| jiy 
4.UJI oUUl JjJbo oUt-ULI ^Li ^Ji* oU-aJ ^ jjlll / iJLfcJil ^-iyc JLxuJ 

U-Ullj 0S/2jf POSIX Co>JI iJiibU ^^411 i^jj JjlJb-j Win32 ^yUl ^UiJU 
«JL* oVj .C*j&\ i*^Vl J* LfcU JiiUi ^\ SjjjJl u_a>j*; oUlkjf -k*«ll i^ULl 
Jj-^jJI JJt>«x) <1L-j lil. ^- .,., ! ! jj£ Of <--£ * i^v^' f ItJt 0l>* ^>«~i J ^5.:~7 oULJl 

. oliLJl oJu Jj 

Ji API oLJjj *-~i V^"l &*-%. ^i» 1 «>JuM API oLojj J jJ-iJl -^ (j^ 
•^Vjj £^ ^J -^ J«* ^ ^ *^'j *-Wl oUUl j«u jf J**^ ^1 iiill : -jcsi 
s^jiL. l^lai^-l -j£* -oT ^u Ijlaj . ^jiJl * IkJI *Ipj=«4 <Ji br^ 1 **>**Jil J API 
IfUw f LiJJ iUil NToUJb^ DLL ,^Jt-j .(7-5) JSLiJl j^il^ c^.Ut DLL J 

. JJU-^JI jijj Jl~J\ Jy»Jl v^" C^~ 

^Vjj fl-J^i-V -if^ Windows NT J ipjiil £p>*JI i*klVi jjjk. J** JLiI 
oU^JUll Jp J*** ^1 Win 32 API oLJjj j.oiw-Ij .DLL J NLxU jtfVl API 
Jwu jJI Win32 API oLJjj J^-jf tJldtl J-- J* clfd4*-jt v-UI JU^j SiLd.1 
NT oL.JUi »Uai-l ^k-J l^V Win 32 DLL J dJUi, t JLaAJI _,f U-Ull ^U*^ 
i^LL. &> oJUitlj 1 Win 32 pllll Jl JUiVI Ojj l^b* ^1 oUjJUil J* J>*a>JU 
•j^i VLw^l JtsVl API oLJjj »bf ^^ ik>- ^j j>-Vl Jxc»«U i>>Jl iJiJbU 

.iijUl <UjU-f jf oiJbCU oUJaj Ji«-ij iUijf ,J* API CjI*UJXoi| JL»-l_yJ *3j^« ( _ r Jj 

JbJLj i.UJl oUUl JU-i-1 ^iks ^ API oLyj (Ji** jf jJJdl ^f JLii 
IjjSS" iLwc--. js- oUU* ^ l^iks jJl API oLJjj Uf . Jilll Jl *U -u-l t-iks V 
JILJl Jj^xJI «iS"^Jb" Vj .JLiL jcijf U-U. *LiJl Ji. «iiJi53l aJU» oUJbi ^jf 

vjjs-f ol .DLL J l^jf tgJLiuJl g«U^Jl j ^>J! fUiJI oULj jliJl JU^u-Nl 
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jojj .Uax-1 
Win 32 API 



@ jl U>-lj NT Zu>- »Uju-.J 
APIOsyjfUi^Jtft 





j«xaiv 



SljJI .kf 



NT^JLisll 









■IWIO.UU 




A 






fcJUll 








V 




»>» 







(7-5) JSLiJl 
^JL DLL j API .jujj f|ji«^.j 



^ Jb ^ toL'iai 0L4fj ottlSJl SjIjI ^fl 4 ^JliJl J^iJl J jSi[S lU\jJ\ 
OS/2 ,>Ui^l -^ JS vJko .NT^JJdl ^.U^Jl J £>ll ^^iJl f UkJ| oUL 
LjtiVOf o^ i5^ ^^ </j Cj Bj Aolil^Jl .J^V i.U lj_^j MS-DOS j 
**'j — " '-V-f ^ '«•>- Jl Js^* j~i ~*s J* J pilil *Uj^1 *--^4> iJ^xUil 
J^li. Jl oL'l£ll Sjl4 ^.U^ J^ ^ UjUJ pjfjS ^Jlj NT J3 -^ sU— ob'15^ 
J i-UJl oUUl Win32 ^jii\ (IkJl *^ n,LLi JSLijj .JJvidl cJj J}U jl^J-l 
Win32 ^yJl flkJl Jiiyi tjJU jJaJ ^^-j Uxp t ^j .J~kJl Oly* i^-i 
JulsJ Ju^JLULI cA;U I J* DLL ^ v^ JUdl ^JL DLL j jfltfl ,y> ik^ 

. Win 32 piL, -y oU>Lv. i_il» Ojj API oLjjj /y jjj* 

jv-JJl ^oj^ t Chuck Whitmer J3 ,y ^^ ^Ul t .iJliJI Jli.z-.'ill. *jjo 
J| SJ^Ij SlL-jJ l#L.jjj -JL^uil J oUjJUll t Win 32 ^yS\ flkJI ^ JaJaioJl 
oLJ^JI .Ia DLL ^jft . iJls. Ja>- ^-j oLJjj •■!* jJaJl ^JC-i 0» ;^!UJ . -Jm 
Oji JjJiJl -tu^i J»jf .SJa-lj iJL-j J j^iill Jl ol*l*.LL-Vl J-jiJ toJb>-lj i»ii J 

Ux* piiil Jl ol^Uil dlL" Jwi J^ ^ j^j. oi yHJl OjJ Of DLL /Jb, t( JLaJ| 
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iil 5*>JI «^r API ol^wjf *Uo^,| ^ ^ . i^LJl Jp U Li iUll sjil J ^ 
oLUp J J*iif Ulif JI4 JUL, t( ilii_, ^iUu-ll Oy Sj~-<3I oUUU Jit o^L-jl 

£• ijLi. J~kJI -V& '**j~- J 10% ijw Uii^ <Jjjj.>Jall JJ «±~>o i»^» Windows NT 
d*. Jl c-siU ty> SijJ.1 *b*/l ob-^ J^J .Windows 3.1 J* uLill oliJaJl ^^ 
dja JLuo-L; Jiw-J a-pJi-j jpl dJUbj . U*i »5lll ^-Jz~z jJl API cjLJjj .sJLp j^ 
•JUb JU-i-Lj .((5-5) jH-aJl J i>.jj^X\) iLPC oI»Ipju-Y jli* JSLi, iL^i\j «ijj| 

. 10 % 4^>U 

: Windows &^)l Ui!ll £ JpUJI 2-5 

Uaifr - »' ,-=■-■" oliJaJ £. Windows NT J £*jH\ iJajVl JpU; Jl iiUJI 

<J^> J ^^Jl Lfrsfl*.; « Ufljf ilpyUl <«JaiVl JjpUj ^API CjLjjj o UJ i T - l l ^J^-J 

cj^liJlj Windows NT J ilwJ.1 Vv^ 1 *~&*ti a*~ (8-5) J£-iJi ^i*, .itijj, 

.[fig Js<r£ jJl i~>-Sj*Jl 

. J^cUl £. JsMJslL Win32 ^^ill flkJl p&o n$>Vl oGj>— JJ ajUI 
J^JI JafcL, tS^Vl V«JJ CcjiJl UiibU £>l ,>,»« i^LUt J* >V'l jU, jAj 
Win32 ^_yUI f lkJl fju. . ~»«*)l J~Wljf ^>JI fUidl Jl W>-jiJ ^.U ^-U ,>■ 
j_.l-.-l l J Windows Program Manager p*\jj\ *J*\ g^ji a* oLUail *A>c-m\ J^kJl 

. (J^£JI) j*H\ t£yi tiJJI 

OL* i OUUkJ »**J t J&lJl Jpf j ^-* (jj ^W 1 ' Jas»**JJ ^c-^l iJiiVl JJ *±\J>[ 

I <-j\..Jr-i-.» a»j JJ {j* s jjdl ajL»J-I ,^» \J c ~z ,_gJl ^UaJl cjUjSIo ^a «JL») . O^Ul^x* 
^^wj djU^U £*yiJ1 iJiiVl ^U: .Juidi Ji^w. J£Lij 4\JjjJ.| Jp IrjJlij (^ 
ojUjJjv oUL S-ipli Jp JiiUij Jojc-AI oU^Lm ^j*' t>W oLL^» e-^^jj J<.n.'— .11 
•^ J^j jJl oUUl iS^JLJ itjiJI i*J*V! ^-^^-j . Qj.*..c...,U oLL.^, uLdl OUVl 
J (iSLJLlI (»iJu ^ 5iU .JyJ) SJb-lj SSLiJ ^ j ^ ja j$\ J-»^i .jSCr . *£jJ\ 

.liJb^ll ol5Llll -jp SjiUil oUJJl iUjld Windows NT 
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.k^JU i*>ii uuH\ 




POSIX Jjtf JJUJ 



OS/2 ^PyUI f Ikll 



JUfcH iijiii uuto 




j, j,- a | I .Lt 



J-»— "UU. 



SlyJIii 



(8-5) JSUI 
Ilp^JI UaiVl C"**U; 

LJiiVl j*vi J-**"? ^JUI J* 1 ^ 1 o* ui^ -r^ Jr^i V^l ^j^ 1 f 1 -*^ 1 £/X 
^jii\ *lkJl JpLS ^J Jjf J^j . J>oJl ■>» *£*> {\j\ J-jcJlI J»-Jj L.Xp £*jii\ 
L,J^ Jlill JpUJI ^ J**b Windows NT flkll Jj J~>-JI J~»i~. JjU L.X* 

Win 32 t**!^ j^* 4..«. ; l a" ^»l^; J»*j»i-~» J**2>i 



:J^JI 1-2-5 

j»UaJ J«L c-*w» t Windows NT *lkJl J SJ0O>- i}* ^ J**iJll J~>~j 

. {jA i y J c~~A oliL J* 1^ \yy>i «l)f ^j^; ^ >*-** ^jf V**/- ft ^^ f^' o* 
. *SLi Jp J~*~JI jf Jpli" J*—" ^ : Windows NT J| J^^LJ oli> JbfjJ 
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oil Jp Windows NT JJ J_j*»jJI JjU- J*j«^~o ,^f Jj-^s- jUHl ^^1 fLW 0*-^ 

^jJ- oUL, SJLpLSj tWindowsNT(SAM) J jU^U v_jLJ-I Sjbl £.1^ J J*jc~JJ 

• tij>-Vl jl«Vl oU^Lwj ^>JI oLJSj lI^UjcuJ.1 *L~J 

Ji>- J cjI_^» ; a* s^jiu Olj^k* L^j Clif Van Dyke j Jim Kelly ja J5 I**-** 
y. i^^wjJ j !Jb-uJl oIjlaVI -A^f ulSj . jUbU ^>ll flkJI olSLJLJl .LiJlj OUVl 
. lf**J; j^Jl io-jUUl J~r«— Jl S^f=rl H^f 5Jj& J Windows NT flkJl oj_^ OLwi 
. ytJl 1>^J>\ J* (9-5) JSLiJI J oJW JS^JI J-^-Jl ^ JLiil t dUi J-Mj 

Jp_,f Windows NT flliJl. *£. ^JU. i^J -yi U J^joJlI oLU= JUol ^ 
oULp JLid jf / j iSLi jjly Jl J~M»_jdLJ 0UI1T l^i] iSLiJl oLU» j^iaT . 45Li 

^ JS'bj ilLfi U-Lw .k^S Of ^ t *SLiJlj JpUiII CjULL. ja J£Jj . r-^- / Jsio 

C^J.1 al* y-^l iSLiJl pi)L.jt J^lJJL ^5/11 Windows NT ^ iL .Jj-^JI WjJi 

.sslsji outy 

~Jlil1 iUj; ^-^ J-xU.1 (.Li Win 32 U-l~. jku; t ClUiJl oLLkU wlLj 
JL>oi! J,-- II J-~>~JI ii-L*. ^ iJUjNI IJl* .-t..t.:<; Ujupj .Ctrl-Alt-Del 



©- 



^ ^ (^^^TV® ^ J— J— ■ 



JLw i^Jlk 



JLaj t_JU» 




*)L»Sll ol.>>- 



Windows 



Windows 
NTpiu 









jsAMg^ 



oUUll SAtUiJ 



(9-5) JS^JI 
OUbU j>jii\ f l^Jlj J-*-Jl 
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oU^Lmj lJj^^cJI oL«jJLiw : J*<c-il iyb ^y> ji>dU oLjJUl.1 -^ Oi*^ J! 77^4 
oU^J ,^>JI r lkJI •>) .jJl US' ^ oWlj J^cJ.1 V L^ ^1 ^ JjVl liJU-Vl 
•j^rj i!&* tATM iiUaj J£i L-iydl oLjLw i>J; of ^s ti~~ o^ Windows NT 
iiLjJ M--iU J*jc-J lil t*jLi-i JSLijj . i^^j^Ji cjUjLw ^j 4JL0VI oUjLo 0_ySo of 
*— I ^ i-ijjAxJl AiUaj oLt^JLt" 0j5o Ji tjOLwc-II <^«jycJ >w»Nl «U-^Jjf uj*Jl 
.^Lj-'Vl iwtijf u«Jl ojj-^9 0j& of ( j& jJI *JU»Vl oUjUy J*«iJ,l 

iJL*»f itj*- J*jcu-j *±\i t( J~>-dl oLc^Lw 0L*bU ^yJl fU»Jl (t-l:^ of «U< 
Windows NT j oLtVl fll* j *^* <JU*f oL»j»- ^-J -^ .oL.jJUll ^ Jix=J 

Windows jiJb t &U1 o^L^— Jl J -j£J . ^^ > i,tl, Ji>il J>-jJI oj$>-f -»> jj vl^^ 

fejsrjll dLL- £. iUjJ.1 j~Jl iUS" oi.lL; li^ SAM oUL a*U. *SLiiJ aJL^VI i*> jf 
<*-Aij*j olillijj iJlij J.».itT..ll «-ijjju iilL aJU»VI *u>y- *>-j loULJI SJiptf J 

* s 

.Windows NT £. J-^— ; Sjjj Lit J**xJ.I o^& nilUy .(10-5) JSLiJl j 




5) i+l~ .LU1 

SJLiJ>- 




(10-5) JSLAJl 
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Win 32 ^y3\ fUkJl Win 32 Jj*-d! Si-U. ^-U-J cilUUJl o!>U~dU wJL 

j Ju>ai~« 4jKL* u?jd\ fliaJl Lu .L,- J^jiiJlI ii^ lS^Hj •■^Js*- *A-L»w *LiJV 

4jf j^pj t(10-5) j£iJl ji)aj \£ t Program Manager ^ SaU aIIS^AI dJL* Oj&j . aJU*II 

I" 

L».n.^„ll «ull> J** (51 JLiJjl <_«JU «~J liUi jjo «Jil-j_j . »UzJI j>jIj-» <JI J_j-^«_jJlj 

.juJI 



: oUJdl JJLtJ 2-2-5 

.-ila^Virll JJciJ oU-Lw Win 32 ^jiil /»UiJl *,_^j t ^Lij A»jw~« J~>— j ***j 
^jiJI f>UaJI *>-y. '^* '>*j (J* J.«.»t>J.I j&j Uju*j .JajcJlI 1*1 JU> jJI iiJbiJLI 
JLxi^aJI J* (11-5) J£JI jwiji l/S" .Program Manager j-iii JJ ^jlil J^j Win32 
JL-jLj _^»Vl *LJtJV Win32 ^^AJI fUkJl »jjdj Program Manager ^Ji-j t iJLJI 
Jl J>-JJI Win32 ^yJI flkJl a^, i^-j J*xuJil J»Ub UXe-j .4,L*ly JSL-JI 



JpJwsJU^ 




® Win 32 API .jyjj ,/. 



Manager wUji 
Program 



-1 



.1 jji: UJ 



(D JJL.lw.^1 




(11-5) JSLJI 
Win 32 J-li; »Jb 
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oU~k)l U . JJuixJl f lL £y J— i-U Ox JfljJI j* Win 32 ^>J1 f lkJl ol 
dJU ^j Win 32 ^yJl f IfcU oULis— ^ Win 32 API {jSjj ^J=-* ^ 
*V i r SL." l 5 J ^Vl oliJadl JJ^' ^fc-i V Win 32 ^>JI f Uidl ■>) .ck-ljj J^U 
fa- Ua^-j t dUaJ . POSIX j OS/2., MS-DOS j API 16-bit Windows oUJjj fJic-jM 
-IkJl .^ .Win 32 ^yJl flkJl <Jj dkjGi V j j^ ^ j-J oli jJ«J J**i~. 
iJLUlL ,jLdJ ^>JI flUJl j> c<5Jb y. Li>j o^J * J«W J^ ^ ^ p > Ji 
USUI API oldpa^i Jaa «dJi a~ .(12-5) j£iJI J ^ (.J 4j 4 ^> fUU Jl 
. jjjdl l*Jk ^Jl API oLJjj (Jic-* ^aJl ^jiJI f UiJI Jl s^SL. j~kdJ 

iJijf olkj£ ^ API oLyj *Uai-l ol««Ja'>H Windows NT ^IkJl 'gft'Y 
•J a;Vj jJdl ^LU a^U ^ viUJU ^l. V iV (POSIX j Win 32 &*) iibfc Jjii; 
4uiL« jj^ji* jf i£-U» v_il)j <^JJl <Jj>- o^ic ,yy *UaJ JS" Jiiai . j^so JS^ J*«j 
oik* 1 J k^ 1 dL" Jilk* Of a^lj V* J iLjcJ.1 oUUl oLJ J»a£ Vj t^i* 
Jut iy^ ^ji fit Jl jJa; ii-U. Win 32 ^y fife; juu jf a*jj niUJU .<Sj>-\ 
Win 32 ^1 (.LkJl ^ . iJLUll ^ jf Jl ^>J| f lfaJl viDJJ Ul ,;,:,„. jJ*J| 

. o U .Jaj Jl Jim:.,.!,! J>0 ^j^ 



5) POSIX API Ojy j ^Jt-I 




5) Jakdl fjuj 






J-J-c-U^ 
POSIX jJcl ^.j 




(12-5) JSCJl 
Windows j** J.,JbT *ju 
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:Oi^*l Cy {j* ^h*^ Win 32 ^p^JI flkJl ^yu t J «.«,:> J.I J>-a Sjla'i! ttUij 

■■j^JlyiJl . J-jo-J ^j .ilkkii oliJa; ^a 16-bit Windows _j Win32 oUJa; <jj 

SiU j»ij . Jj-iJLI dU-l Cw^Jl Xp iJiLiJI Jl j_p- ^yu rj>- <^3 &J-\ .-i lv.M 
Jv MS-DOS oLlJ* 01 .»U=JV1 Jt* j-f ^ Jl g>£, j*f jli. ^ l+Lii; 
POSIX oLiJaJ JSj OS/2 oLUtf ^ JLUSj £^»- ^ FORMAT j CHKDSK 

. (IEEE 1003.1 oU^.1^) 

l^y- 0V £lJi£ oUJa; Jl &>-l oL2-kJl Jj/ (Windows NT ^IkJl J 

Win 32 oUJjj <y **>*j? 'OS/2 olllil iJiif **>*j? J iiL- i*^. iTherese Stowell 
Lf *~3 . Win 32 ^^iH f UiJl Jli ,y Sjl X. il^ jl»f J] ij^Ll oU-kJl £j>. *s^y API 

OS/2 jJ»; ^Jli-j L.JU* iaAJla JSliy . J^-J^ jli»l Jl POSIX cjUJLJ ^LiJl 

^^iJl flkJl ^JLl-j dNT(10) tjBlt, MS-DOS J-L; ^Ja-j L.JL* jf VIO «_iUj 

. ^^oJI £>l ,yi^J Win 32 Jj-JjS obJjj JlyJl J* MS-DOS j\ OS/2 -k>«l) 

«JaXwJj Windows NT *lkJl j ilkJaiuJl _^»Vl t^JU- J* Jj— yS - ^f ^Sz~J 
yy maj idJJJLJ ij\J>\ tWin 32 Clipboard ilaiU-l jS- {j~?i\ ,ju j!aJl jiji U«- H 
(•UixU b 32 <y iji^" ^l3-J»I *A£ djjj^\ £-M-*»i ' SOj-uLI Win 32 Jj-j^S - oLjjj 
^ Windows NT H izjy±\ ^IjVl LiL &L.JULI e - " 1 ^ 1 f h " «^I .Windows NT 

.Win32oia-kp 

:win32^^Jl ^UaJt 3-5 

fUij Jjf y» Windows NT of ^ toli-kJl -^ iiJbit Hyf «a* JJuL> *jt ^j 
. Windows i+]aj\ aIiIp J jj^* Windows J^*^ *\)aj *Jl» t Jba>Jljj . Windows JJuiJ 
i]a£- i-~J\y-3 «j~53l Jl S^Jwail ol_/£ill -j^. t_--.ljJ-l ^ku-j t Windows NT J^>[>j 
0i» lOU-kJl cijjU S^JLj .Windows oliJu J^ JJuiJ toUrUil olcll J^jJI 
-l^i-l iliP y £*\j JLf J* JU^Y 1 ^U i*^" Ji^" ^ C 1 ^ ^^ t^ ^^ 
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j>Sw -uf J* AllkJl h\£ Windows NT jjy f jl. t.U&\ li* J _/ijy j^, (^ 

fj Windows Jl OS/2 ,y Jy»dl ^SJ .POSIX API Uif ^Jb Ijjku OS/2 JJtiJ fUkJ. 

c (_$() f-jyJ.1 »j' J ^J rtiUaii 4^-JL jriJdl Of **j t Windows NT jj^ki Jjjt » i,/»z» J 

<^»U ■ Jill'* jvP o\S t(aJ0Jb>- 5ji»«i *JLij 4Jji~5> /y ,»4lU^JI OS/2 <_Jj J Af- twJjj 

NT ^Judl ^UjJl J ^-JtJl Windows Jaj»J ^ji *UkJ j^U-i . Js*^ pUai (t .>».. < a.T 
J^IjJI f lbJ 0j£~, Windows ^jill flkJl o^ .OS/2 ^yUl f lkJl JIjuu-Ij 
^jjj^l ^ 01S" t Windows NT ^IkJJ Jjf J-icS' J^«:..>ll £• ^^Jlj (3 ^^a>Jl 
oUJjj *-• 16-bit Windows NT *UaJ J o/jdl oljXiJl iJs « JJli Windows* .k^. ^jy 

. eg^-Vl i-JUdl Lljllj 32-bit API 

Chuck Whitmer j Scott Ludwig fj_> tJO •*>- Windows Jxjt *LiJl xs- n/UU JU 
^p »i^>-jll Windows CjL*I^j t>U< t 32-bit Windows, Leif Pederson Jjy J Oj^^lj 
i_w<L» if jj Ja^ jy m ul v£ NT Jp Windows L.y>«.J . Windows NT »lkJl oL-Jp 
liJlxllS' iNT^JLidl «U^J1 «_il.JUkf ,y jwuJI jJU Of *J*j isjjkdl J**JI olkJi 

. Ii32 ^ (4»Ja~~<) £ja>- SjS"li r-ij-C (5^^ ■ 

<,„,.: 1L> -jSJ t 16-bit Windows * liij J* olj^Jdl ^j,^ Jii «_ilJL*Vl «1* Of a* 

.ojjjw ia-^ y> Windows NT *UaJl 0i» t Windows J**^~«jf jjkl 

. «:>j>-jll Windows &iU»>; o^*f ^*s>- &&£ <Q «3l*s} oljOi Windows NT jy_ 
^J Jilj .JlL. j£ NT jJaljjb Win32 ^yJI (IkJli t NT^JLidl gkjAi <~dlj 
(.Uiill of f*, . *J iApUS" ilU NT oL.J^ J^jcu-jj Windows NT plkU oLS Sil*l 
Ja*it j^yJj J«».;»..ll ** J^LHJ <*^* Windows NT JUiu tjJai 4JL-U* J yc^j ^J-j&\ 

•lSj 3 "' oUjJaJ API uyjjj if^ 

Oiyj *if ■ JW^-I 32-bit Windows API ^jj ^ <*-l Win 32 ^^1 »lkJl JU-L 
^ /jSUi ^1 ^,-J 16-bit Windows API j MS-DOS j Windows NT Jp _^l Jjl* API 
«wL^j . jAiJl (»UaJ oljJli JjjJ UaJ U[j >_-* «^-j 32-bit *s^A\ S^IJUI r-iji JUx^<1 
oULUilj C.LSIS3I Sjl^b x ^l 5>l^l Sj'^b jr>l / J^-Ji JS* Uj* Win 32 API Oyjj 
. ilsJll .UlyJIj olia^l! JjIjJ dUiSj OUVlj t-oLiJI S^ldl 
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>Vl Sjbl iji~l ^jUl JjJ J*jcu-I JL2i .US Luj»- ^-J Win 32 ^jH\ f lkJ| 

£_- o ^ j« , h; , , , t, Lr- it I^LuC-lj Windows 3.0 ^ J.,:„„U £. Jsiljdl SjaJj 

(IkJI J J**iJ.I ^ J^laJl dj& il~>-> Windows 3.1 Llj^ j^yUl |JU -j£^,| 
(UiJ! J (jlaJaicJI p~J}\ b)i liLUll V" 1 ^ 1 a* .Windows 3.1 « jil^i* Windows NT 
_^**ll tf oUakiJ.1 iJyt ^ Jai^ jjy jUf jiii . jbj^ *iS y> Win 32 ^yll 

.C++ iilJL <*W ej ^ vi^^ Ji^wjj 

VtJl jjU vt^- Win 32 API dy- oUJI oU^Ul ^ aJUII i>^| f LiVl jyr 
f IfcJl ^ L«J ^ii^t ^Jl JJJI ^ J^ c ytJj Win 32 ^>JI f IfclJ C-.L.VI 

. 16-bit Windows f IkJl ^wrf -y> Win 32 ^P^iJl 

: 32-Bit API 1-3-5 

oULJadl jj>i»J Jas?i*5 Windows JjJ^- S J «S' ajjjjy Sj-i* Microsoft iSJ-i cJ jj 

t Steve Ballmer Microsoft Systems j^Jil JjVl jjjdl v-oli fjb 1990 Adl ^ .aI*a±JI 

J Windows* j iWindows, Windows, Windowsi : **_ j ^* Js" J[ «JUO>- oljU-i <i^| 

JJuil »Uu *Li;V irU-l Microsoft ofj cii^ili J*Vl J*si)l Ji \Sj .\^. U-Uijl 

. ib*i\ i-l2j J ,_^JLiJl »JL2l)i »l JLj^L-l «. ; kl»..i j^laK 

iJLi. c MS-DOS Jpf Jp JU«i-.^J ( ^J» t^JJl Windows 3.0 API uhjj JlS Mi 

. o^J^laj iSJJj**^ o* ^^ * U^k** (]■:■'*■'** f "** -^s^ f^r^ u^* ■ <2>"Ul » J> jV* 
jj*j tJLiuj J^lS" oUJaJ x^" 1 -^ Windows API jy_ Of ^j^iM (>» <1>1£ JJiJ 



Windows ji^*A Microsoft iSjJJ JjVl v_»JlAI b\£ i*>-j*l»3l <_ilJL*Vl »JL* <l)f **j 
LJJUipi *l<~.f J 16-bit Windows API C&jj £ Wj* -k^ API Oyjj J*=r : Ji ^ API 
jjy Win 32 API oLJjj J^ Jp ^_^J -^^ £~?- ol;LJl ^Ijjf JU*i-L> il-JVlj 
. Windows NT J I 16-bit Windows cjlijJal JJLl ta^jw> iij^o^ jLj 
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<j\j>\ cJiJL*! j-ixd J**JI Windows NT flkJl jjjkt U nJoil IJL* jL»Lj 

:JjjJL| Windows <jujjJ 

^-iji Jp oiL^l »Jai API Jpj . L 32 ,y Slk*- S^SIS ^Lj J.».o.,.>J API Cvjj j^~ ■ 
•^ cA «.k:ll j^pol Intel «86 oUUl *UU JJ ,y o»cdl £Uk«lil lA 1 ^ 1 
RISC >t« l£L**ljJ>j 1^0^-^^^ *>-\j)1\j oULJl ij^xp-j OjLjjLJ64 S^LJ^ clJLJU 

^■s-i ^s 3 * Windows NT Jpj MS-DOS J* 4~£ y> 32-bit API Cvjj J~r ■ 

i»»-j J j-k; J5 Ji-ij ii->- iT^lkil ;^liJl /.Ik; *lai«i*.L L.T j-kdl kjt J««- ■ 

. API J oLol£JI 4jI*- oUI j?j±) <» iv»U- Olji* 

oljJij i_JL:Jl Jjicll oULUll Ji> t API J] Sjjku J^^iJ ^lk oljJli *i\J>\ ■ 
ixk^Jl U1J! f*>j lj$\U\ Sjl^b *JLUU i>l>.j API J* JUtail £>l / J^-JJI 

^.IjJl jy.JLy Microsoft ISjZ Ijjjk. J-xl-J iJbJ»- Win32 API *Ljy 

.»}Uf 5Sj — il cJIjuVI j^ftU .^Ipj Windows 3.0 API 

L^jU-j JSj-tJl J»-la ,y >-oUi Jjis- Microsoft tfj-l c~tJl»«i->l t<JUJ JUu 

. JLiull (JujCwiI Aj^wjj «JujI if?~£- (J S-LpI... <.l.l 

iJ\Ji\ flk OV, .Windows NT Jp oUUdl J£J Win 32 ^>JI flkJl jjg 

^j^S ill; 32 ^y i£-Ln* JSCJ *Ik»- &\y* i>«-i J* -Uiu tg.Lfcll tvIj^U iyklkJl 

16-bit J*«i-J ^Jl diJj ,y Jif iiK! Win 32 API Oyjji ^ju-J jJl oli-kJl 

^ t> dfi*«U Microsoft 3Sj& (J~X niUJU .MS-DOS APIjf Windows API 

.MS-DOS j Windows NT J* Jjyil Win 32 API J,*:..,;! sjl.O>- otiJri 

j API v-i'Usy ,^-i; ,y> ii-bu 3 J* '£* J Win 32 API .-jL'UJj i_il^£ 
^Ull JJU oUUl ob j^u ^-.jl ^ j£i\ oli!>k>.yi L.f . Windows 3.0 
. oJaiu S_/il3 J* UiU^I fJUj c»i 32 J| Cj 16 -y t*-«^l oLJIj*-[j ol^Jijllj 
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jjJo ^ t^iUi .cJ^JI £. Win 32 API JJ JLfcttl -^ -^USj fcj^ll oUJidl 
Co 32 g rh ...» J— J J} J_j?- J~J : ^Ja_i» -^ oljJ^ilj L^;>^ai\ oljltljLJl 

. cj 16 tf Mjo Cj 32 ^jju ^ p-jJl ujSJUJj J aJLjuJiI oL'lJb-Vlj 

Ji* i »aiu JJJU />Ui; oljJti Win 32 API oLJjj -j* SJbJL>- ipj*tf ijj 
*JtJ wi l^f »i.jj .^_JLiJlj OL«Vlj SjSIJJl JjIj^j oljll_j ir^-l / J>-jJl 
o^JiL. Jit jf j-iL. J£id jJUal 5JUJJL-I oUliU Oli 4<xJLaJI Windows API oLJjj 

. Win 32 ^.jl NT SjJli jiy C-^ t iUll NT oL.JUi 

<5j,» tNT ^JLidl g^LljJl ,>■ S^tL* oJL* Win 32 \Ay y> Jj jlJI SjU^I ^jj 

.Windows NT J* Ju» fc,lji.}Ul 

Cw. aiu-l . J»-|Jtll J _ OUVl _ Win 32 API \*}y_ SJbJb- SJb-lj ^ j^' 
i.-s-'lj*- *b J vf 1^ V^ <5 jJJ" >*) Jim Anderson Jli ^» Win 32 Ol«Vl 4j_j* 
Ujjt ^1 jUVl Uj*i .Ford Motors Company iS^i ol5^ «JUai £*yJl ***•£ 
Jim l^» ^1 OUVl olj oi Jl J**Ul J*jc J oblJi«i ^ Win 32 ^>J| f UidJ 
.NT^JLiJI g-UjJl oUlS" i£ j bjjt-% Robert Reichel j Kelly 

^11 iiJJI ^ -jJWl ,> JUiJil OUVl Win32 ^>ll flkJl fjL^j 
iSjlldl Windows obflS ^ Win 32 ^yJl ^IkJli .NT ^JUidl g,l^l IaJUuj 

^p^iJl fUkJl jLi t *JjLi-. ^ Jl J^JI jJU: Jjl4 S^. Jjf Ji i NT ^JLcsJl 
Win32 ^.>JI flkJl ^.idUJJ Otf l*i» .dJUJb fUU jJ^Jl > -^ Win32 

^ ttfjlill oUJlsai -^oji* ,> ^Jisai 0U Win 32 ^Jl\ f lkJl f J>c^ 
jk- oL'l^ t Win 32 ob'K •_ r t^S . CUll NT ob'l^ J*f Jp ^Jja \+* u ajJ\ 
oUL -NT^JLidl ^LJ^JI J Ic^J- *JWI obWj saiUi oUSj i_^ll 

Windows J J.wc.,.. U « ^^Jaidl J^IjuJI ^ *£** t\y>-\ ( *. J «.s ^v ial^l 61 
t Win 32 API Jl dU U>. yUb (U»-*if ^Uji fjJ>y y>j) Win 32 ^jiJI flkU 
.Llj L^i NT ^JLisll jvUjJIj Win 32 ^j&\ f lkJl J*^ 
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:iJl 2-3-5 

* • 

tf tjiJtj jAj . 16-bit Windows *lkJ iL-L-Vl iuJL Win 32 ,_^iJl *lkJI Jaiai 

. (13-5) J5^iJl ^ i£u oUj&l 

iji^i *~y <-£« ■>* i^JJl (GDI) jl^JLl *» £!kJ»iJl ft>*oJI J^ 1 ^ ti-SLiJl jjJLjj 
i^yaJl jU»i *Pi jijj (_sJLJl J^Jj£Jlj tjjtiill »llaj cJJltjj «{JaJa»^)l f_j—^JI ?r>*- 

d)f ■^SCr ts "Ul API oIlJjj dj£* JS f>JLi^-jj . Win 32 iLJaiJl f j—^Jl jl*>- oU~~y 

.Win32API,jyjj 

jj^i .Windows Ji. jJU Windows NT flkJI J*£ ^Ul y» _>tfl ijz[ g&j> OJ 
obilS" .^^j oU-kdl Jl J^c-dl Jp^ 4jt> tiALSJl J* >V\ >V'l Jjl^l £.1^ 
. iijll j^pj ii^.1 aI$1I Jjbi Ijiy Clipboard iliiLJ-l Jj oUUl J-^jj a1^>LJ Windows 
. J^jcJII *j» A-kJaii littjU-la; tl£j[ oUJadl jm^J j^l API obJjj Uijl ji^ y»j 

_^»Vi v-JL* jtVr ojbi g.Uji ^ dUJtf .j^-jJi «j^»-t -^ ouytiM j* Jj^ju 







>V'l ybl gjli^j 




(13-5) JSLill 
Win 32 ^^11 flkll 
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^ ft ^ 

>V'l .^ SaUi v^ j* oUJdl ^Ju t Ui* J£iy .dUJL )B.\ J~kJl >*Jl Ijbl 
«p_ tdUJtf .4^ 0j£ jf v^ (i 11 j^^ 1 *lM - 1 * 2 * e ^t *j\jJ l^ii tcilJJb l^U JL^j 
J oUjJUil jw»j *j Clipboard iliiU-l Jl cjUjUiI ^yai oUJai U JLilyJl Sjb| £»ljjj 

\>^~\ p~,J API obJjj ■>* k±* **y>$ Win 32 ^^All ^ IkJU GDI o'j£* J^ 

oU.Ja.JI -j^l jli»l J ^1 (H-^J Jjj-Jj&I 6JSU l^Ji-Jj icSj^l jj^lj >Vl 

jl$*- oii....* •jjJj GDI ^ju-jj . S^L* GDI API ot-yj *IpJU^»J Uiul kJh-J 

. JI4JLI ^ iljbl NT jl^sj- 

»w _j*j . a+Ioaj: JbJU»- Win 32 J. ; .«..,till *UaJ ■>-£• op <. Jj-J^SJl <L)JSl* Jly 

J} <iUl) Jsi-idl flk obJtf iljLy U^LI J-.IS" gj>- / J>o Juix; Win 32 oliJad 

i—ijlkj X*1«J . L -»-*H ajJOCU oISmU* tLiJjj d)UL ijljjll XSjlJLy aJLAio AA;_^j a^SlJLSI 

. o^L. NT * UiJl oUJUi ^e-x-J ^j NT ^JLidl g»UjJl Uy J* «-U Win32 

: **wtt)l oljjJu 3-3-5 

•— a-'lj* - J* j£-~l (i-*^* ^J -j**** J*^* Je*^ 1 f'J*' -^ j^ Windows/MS-DOS 

t i»+. CPU Sjjo JSj cJb JJ ^i-s- SjJwiJl ^j-iy-l J*, .UU RISC j INTEL 
■j> *C*a iiiS Jl ^>. vilJJL (U!l oV J^l^JL. ^ Jaj* Windows J**- LU*. -^ ^ 

i.o>- ^T-i Jji-ij' fUi^ (»-w*« n5>-Vl v-^' (>• ' Windows NT ^d\ ^ 
* -, A ■ ■>■ iu«j5v>-_jl <Lij^a* oliJaj ,lJk£j Qj, nJ a. : .. > ^jJUl oLSLiJl { j - ^ j " >■■■.« ^ J-i* t^l 
oli-^l (J* yjJ JL»-lj Jj.IitI o-Wl Jj-5ll jj* (j-J* tolk^JLl eJL* Ji» (j .iv«»L>- 
.'^ Uju lyi Win 32 ^^11 flkJl J*>- ol^ dJUiJ .JJoisJl ^Ui; jAjJj\ 6j>-\ 
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j Je>S\ ij\*[ pAiji J-i-ij" i£jJj-jA\ -y Otf lOU-kJl y J-i-U1 fUal U*J- 

i Window Manager jjy U .CU»Vl J^i\ lJ4 g&j ^ "iUi lii^t HuJoj Win32 
J t Presentation Manager j Windows htj> J oly~* jUi! J*p .jaj Scott Ludwig SaUL 
cJL-i aij . 16-bit Window ij\i\ £.U^ & i"iU»lj 5y ^st lk*t 32-bit J x*\ Ju>- 

: jJj U Sj^iUVl olj-Jdl 

.Windows J>o r-i^r iulj^ illjj ■ 

. <~xA-it t_»nJ< iy-^- Oss*^ 1 

. JJl£)l Jiij ^l£)l ^yaJl. £U->U> oL^ ■ 

J»>«i JS, tJ.xL.Jli J^Jd Win 32 ^_^JI flfeJl iJjL. C^ Jl JjVl jwdl i^u 
(^•i iJL*) ijylji* J>o £>ji J* c-j 16^tVl SjbJ g»lJjj (jij^ .(j^jU.1 ^jXj £j^\ 
Ji LAL,jij (i»-jUL| JjVlj iUUl JjVl) SJb-lj aj^a. J Jwc-Jl J>o JS £*Jj 
jJaiJI aJLU. Of Jl J«.<cJ,l jk; Of v^ 'J^ 1 JM -^ -Lj^k; L"J^ oUJdl 
jjiw <, aI^j jljjt*.} S^. JS J Jwi Jb-lj jJci -_/x£ 4jVj . Js-'il Jl^J ^f i*-U* JJ 
JSwJl f^fy. . <ul*1 OjJ Cj U . ; k " Jl J? JXJ ,jSJ il^j Si^iu Aijji^all -j-. <U-i jJaj JS 

.i-ljll J>o ^(14-5) 
ita^X^ /^p •♦iijjj (J.j.Ij.11 ^j-ij J^ • SJbJLP- «Ua>-l cJUa?- t rO^«jJI IJLa JLjCLmL 

/•UaJ jLo i J*jCL~JJ JL-Jly . JOoluJJ «_i^Uall J>-Jlli J* J ii-saJ-l aJiI^j Y l^V 

.Js*idl 

j^wJOj tij^LiI (< ; .(i ■/*" iolpj Cj 16 jJ»ll ejlij >»«lJjJ J>-jJl TT^J^ i_JQaj JLoJ 

y. 'JJfi ^JUI tJUOsLi y. jj| ^jy Jj .^j j>. jj Win 32 ^yJl flkJI «y ui-^ (tj 
J <ltt lt^ '*v^ J*- J *•>"-*• J* Jr^ J^ J-^4 i Scott Ludwig j David Pehrson Jl» 

. 151 b*L*JI Jp (15-5) JCiJl 

Ja jJL ^UL| jJaJI Win 32 ,j>^\ ^IbJl by ait t^>-a J»-i-* Js^Jb Ujup 
^ ^ .(3^-j- ^jUl yi> ^^ jltNLjf Ul^ JoJtJl >VL jjiasJI j,> ^p) 

. IjaU- p^ L.JUp J^-JlJl jJaJl **jr~ii 4>**>~*1\ J~ia=Jl «>isA« J J*--^ 1 ^»! i^ 1 s j' a l 
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j^iis^r 




(14-5) JSLii\ 
16-bit Windows J*a g-iy 



Sildl * I4J.I j* 16-bit Windows j* Win 32 yt^iJl >lkU jUJl ( _ r --J^I ^JoJI 
' * " « 

* J* «l« J-»j»JI J* <-*»)Sll Jl?-I_j JjJad XjT^ 0~^ ■■ t lJ> iy (Js**^ P^*' t*** • *^*^' V 
Jp 16-bit Windows *lkJl JU^u . J~l*Jl •*-<& 'Wjf 4>' :o i>* Ja***^ f^* 1 
^•f yy t JUiiVl j>» tf>-Vl ola-kJl ^,li7...7 ^ tu.[ gjUl j^ JjUJ oU 
(NT SlyJl j (y*all) Win32 ^jii\ flkJl £Jb Windows NT flkJl Jj .\jfo J* 

, If- i^»laU CJjJl il*-? Ir*' ^"* J-**" JsA* 1 *?*** J^ r|*i ■ £^' c>* cJjli=jJ J 

JjbJ jajUj JS £Jb Win32 ^>JI flLJl fLi JJ iiUL) i*M C»«£ll fj 
oJU^i J* (1 lij jf jJa; Jl* lij t^iUi .*lfJ^J Win 32 jJrf £»Jb Uuf ^ t gJU 
JjiJLdl juoj .Windows J Task Manager J End Task j^Jl J* ^iJl ^U . : ... ; 4 J* 
«c£c Jj-Vl oVU-l Jjf *lf^l & <- U * t/ iJl jJ»i £* 16-bit Windows flkJl 
aUlJI ^Ja-i t Windows NT flkJI J /^SJ .oJULl J jj£A\ j. Task Manage] 
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'•M ff^iy. J->j iNTi*i jJU Jp JUaJ ^l-NT^JLfcJl £.UjJl Win32 ^jii\ 

&■ Jj>!l .L»«JJ ^jii\ f IkJl ^ . c*uiJL) Js^JLl ,1^1 JLL. Jl *JL,j NT £jLULl 

.^dl jJdl Jp- I,. Jwat ^J| oUi oUjUll uiky AL^I j^kJI 

Win 32 ^yJl flkJl c~5j t^cLiJI flai^-Jj J^-jJI ^iji kj.\y %\j\ Jj «U*1 

*:V 16-bit Windows flkJI J UU-f ilSLi*. »lk)l ^U. v '.;: oij 4 •jJlSJl ^li. 

«- tr i5 jJa; «j_^y jll»l Jl UiJL. Windows *iy li^j .l^Jj j^JiJ of Windows *ijXi 
. *£j>j ij£i* Windows oUl^i »^va; oi t jll»j JJ ^vIj V 

WsH j'J jJ' l^^' *=~s Win32 ^1 f lkJl Oli t SLUll ^Ul & jfl 



J*»» »>tl 




JakJl cjU>»*. 



1 jJcll *1Uj 



1 j-kll «!Ly 



2 J-kll yUj 



2 J-kll 



3 J-kll «lLy 




(15-5) JfijJl 
Win32 Jsi-A joy 
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o±& tffit .J>»r J u-> y Win32 aJtf -^AJUi »NT ^Itf ^^Ju Jl*j 
plkJl ^jku-i .,j^all *J1j^ i^JJl ,jiKJb *v»Ui oLyLw Jp J jiljll JjJuM JUaLj 
^>JI f lkJl +Sj, ^JJI yj| j,. jrt? Jl ^AJll SjLil ^ jLjl Win 32 ^>JI 
Jl 4iU] . £>1J *>^»wJl &Vl 4JU-I J] ,^-ill SjLiJ a^ JbJbt UJ gku-j t Win 32 
a»L^ Ji\S jU^l J^-i Win32 ^yill fUfcll f oic~. t jSlS3l ^tu *>}U c-J5 
^StfiJJb- jgiu-jJLci 1 16-bit Windows NT flfcJl J_, .NT^JLJdl g-LjJl J «iUJU 

(UiJl ^i jJISGI tJJU- jJaiJl ^tir.uij . ijJLUl ottlSOl <yu >-^ .1* J*- JiiU Win 32 

pl*» .US' obS i>\*\ ^J jl»j_ c^ 16 jlJU*V ^.Ju; Win 32 GDI oj£* <j£j <l 

Kent Sjtak ^J^ Jo* cP o* "^ (HJ Chuck Whitmer Jj ^y JL>JJH jlJU^Vl 

Jla-=-l J ^» Win32 ^>JI f UiJJ GDI ojsa OjVl ^JIjlaVI cJtf Mij .Diamond 

oljJLSJl jj^ju j^oJ GDI JsMjJI J-»jJI **«-^u SjLpV aJUJI C S^iJtj assembly a*J oyLJi 

. * * * - * ■■ * 

(-"J J l^s" le^ J-wou-JJ jijl jJl Bezier oL^. 5 Ju aJL| GDI LI y Ji-iJ . <«JLiJ.I 

r ljf oLub" JLwc-L i>L^l JLSLiL o»L1S *LiJl ^Lwcu-JJ £*- ^Jl of^Ilj ^-lyVl 

J SJb-lj oLII-b-j A*^J OL^ J*Ja2 oU.Ja:JU ^ ^JJI -jjKIl Jj^ . ^Jl 

Jp £ikL*jf "ap-Ij •jJlS' i.-S'ljJ <l>f»*i }■>£ oU-jkJJ a5j^1» ^j -l*;^! Up-Vj iiSy*^ 

jib- ^JJI tWin 32 GDI J y-^l ,...»,saJI j^y JbjUL( jl^JL-l J--. ^ J^-IjcJI 
16-bit Windows J vkJ»icJI p—^Jl oLS>*r GDI j>jJi) a^pLJLI ZjJ-\ i^^j 
oli-Ji jijj ii«p- <.,jtA>lJ\ <j&j>S\ JOjUL.| JsilaJI |JL* i yljZ. .Presentation Manager j 
i}#r\ Jl IAL-jL> jU4-^ ^^ fr-j *LiJl 0* 'Oj^ 1 ) Win 32 ; 0»Ja^l fj--^! j^>- 
Ui_j Jj^* Jl «jijj ^JJI J>-jJl GDI uX i!st*i ,*5Udl -^ JjI 5>-j j (fj^-l 
ob<u GDI jjx 1 Bezier oU>^» ^*y~->. Jr~M olS" lij t^i*i .J~JJ A-^ax^ U 
*i»Li. Jl j^dl GDI {I** Bezier i-rfyi-j J-J.I jSC Ji I il_, . J^- J^ aJJ a!»ISJ| GDI 

*UJ^ Ajji oJbJL>- ijJltj GDI J-Jj cdLUJ AiUiJ . j~-ll J| UL.jJ JJi ljj^> Xla*- 
L^jillbj AjIiS' J ,n<»1»- J^-ij *«jUaJlj ji-i-*" Cj)UL««« I^I^jCU.-j jl /^jC ^Jl iJaii p*«<j 

Jp 4>U CjL--^ AiU»j « J«jJI jJa*X ^LiJU GDI Jp jU^i'ill Oj j^iati it^kuujj 

.JaM jl|JL| j_, Jp oVUU^/lj jLj^l 
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Jj iil^Jl Jjlal g&j, J jjJo- jjSf U-; 4 0Vl Jl o/i jJl ol;....^?»l JS ^j 
IJu J £j£.j j^- (jSj . |Jl. U.U* i ^f 4 ^* ^J ^ IkS" Win 32 ^ laia-l jU GDI 
Jl API oLljj Windows NT J .k»«JU Jlp^JI UuVl ,y J* ^«1^. ^ 4 J^iJl 
•jSCr^ .i.U oUL J^jcuj jJI tllllj i^U- oUL J*jc-J j}\ oliJjjJl :^cp,*f 
i_^ ^ . *b^| Jli^/il tJU^il i^JL DLL *-£. J iiUl CpyiJl irj+^W »l JLiu-1 
oUUl il*- |W5 <-t«s>y i/j*Jl (U*Jl Olji* *»**-» <j 5js>-Vl ^jill i«^»»Jkl ^IJLi^U-1 
ZkS Jp j*-**dl J jwdl IJla jJJj . ,jP^I flkJl oliUai-* J£) S^jyu c5 2J J i.Lll 

.GDI lift*, *U ax-i JUp i^U-j Win 32 jJaJ i,^ j\j*\ 

~*j JUii nJI. ^; ...* iA-Uc ivol>- ^ olJUl J£ of Ijylt _^«i GDI Of ^ 
«Up oULi iilill 0j£ Jlxe .iiLJl _£>l jl^ oU-Ull JS - d,lij 4 oL*l£Jl 
DLL *«£. jp L^p Win 32 jJiL J iiUJl i)U- ^ jJl GDI i_aJUij ^\jJ^um[ ^_, 
«JLp GDI 0j--£» ^J>w-j| n-iJLtjJl o-Li ^^Vl *IjVI jJ&dj .t-JUaidil i_$JL 
Ja^ GDI ilJy Win 32 jJal ^pJU-j Ji tiiLtJl Jp OljJVl j^Jd t ^i*i . oVtUi-1 
l»—»j JJ t5j>-( oLJap dJLp JLLj »j ( iyjJi-l jj^J U../tl bjjt s.Jz~i jiSj 4 if?-l_jJl OjJ 
GDI lJJUJ, ,y J£J Jjb-lj S^. ^^1 ^IkJI «lpji-l jp Ujpj • *-iU*Jl Jp ^ ^f 

*--jj L»0^_j .cJj^ 0j£ J Jjj*il oU^ImII i-iUa^J.1 ijsl. DLL i^SCt 0j£ 4 eJL» 

aJL-j j yP^II f lkJl Jl ij^ll oUUl J^ DLL J-/ 4 iJiUl Jp uLt jJaJl 
JUjj jksj lijs- 4 DLL J iiUJl d\J[ ^jii\ ^UaJl i.JU t JU-I Jlsll J .iJ^\j 

i-il .^..ll tju JjL-^I ji^r*^ c3j"""^l "-^JjiJlj iiLJl ot^^Jl i-lp ^^i*^ 4«>i» cJjll 

i_»La^J.I tjo ^iL-Jl Jjy*^l ijA?*^ 'A*-^' c**— i l(;Liyi MliUi^l GDI J.«a'»«j 
ii-t^Jl ol*lpJU-l t Jlsll Jjj- Jp i GDI DLL bj£ «±~p- HjJ> of £•& <Jl -J^j 
Js^JL; L»JUA_jt iijA^J.1 *Jxf Ujup «jl»-Ij i)L»j J *iUl Jl LfL-jjj iy^a* J ojJLidil 
j-U-j! JJ «bJ J iJJUijJl aL 4» t iIL.^I Win 32 j^JU JL-j Ux*j ."Jl^i J.«^;.,„U 

^» Ji'tdl «jl~^lj GDI jjjjk* fl* tii^l eJlA »|JI><^1 JJj . t-»l./l7..,ll JJ *5chJI 

. ijJ£*j ,jJU" r>^"' <->f Jl jl~»-^l jLil >Aij . *-iLsJl r:j>- ~*syr 

SiJUi. Win 32 oLaJu" il^ Xp »JL» *I^Vl oVli*=-l oUJaJI jJU ^Jb of <--£ 
JLiJ ^ aS"Edl L^JLL; LiIjj Of i--^ tij>- 0%j«j OL^J" cJl^ lilj .oJbJULl v_jLsJ| 
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J 



Ji» tAPI Ia&j opa^,| v*i jV <uf iJjju of <~£ ( ^IUi . jv^aJl v-7jJL l^LU* 

j iJJjyi *U^-i oj* jf 0^ -b> ^Wl <> ^ Jj^ i^zJl of ^*j "¥ dJUi 

J~J GdiHush() yj^l GDI X, .aJUJI Jl a-jj jllidlj iUJSJU cijll 0>ll 

. Win 32 jKiL. Jl s&M uJiJl ol.UJtu-1 JU-jl £»jj ^.ll 

fj-j" ->•/* Jjl* «jH oUJ*JI of y* jJUl / uil.A7.JLI £>^J ^i jgJtJi 
►W4-I o* SlfcJJ JlSLiVl £. ajli. J,,. J£i J**;^ d^-, j,lJj Sjj^Ji iUaJI 
J-kd ^l*- j_a J& ^jjT -jJlS- J? oVj .GDI oUU-wl JU.C-L o^ll 
•Ws»' *-SWl ^.^ ,U s^ J5 J pilll Jl iJU, J^ of «^ <$ »-»U:...U 
ja Slldi f Urtll kii ^j blpl; oUJdl ^ of Ul ^ cJi*Vl »bVl Jp AlaiUJUj 
J> ,y SOJi-, tjj^Jl J* ^ GDI ejBltj J* aUw^jf ^f ty ts >a ^j 
J-*»f J^i JiJ+l Wiii 32 GDI API Oyjj *£ . *bVl JtUs-V GDI J >jJIj fc^ 1 
.UbLl oUJaJl lf».b£ ^J| ^jJi oljOi-JJjjijd 16-bit Windows GDI API J 



: 16-bit Windows API jMS-DOS 4-5 

Windows NT ^Ikll gk- J* •_#, sjl»- Sjjkdl Ujll .JL* of, ^^uJI J*L^ as 
lfi»ij ^1! t-^i-JLSoJl Jl UJ ^ Jlj^ <;f .i?aUill Windows j MS-DOS oU,,itf JJuU 
OjJUiu Windows NT J*jcu». ^^iSt of jwil_Jl ,>» . iiyrjU otiJaJl *l_^iJ o^Ujc-II 
j^pi oj .ioli iLJ» SjiU I4JU 6jJUu~-j 16-bit Windows j MS-DOS olijtf Jp 

. Windows NT _^JaJ J ^p (,U*1 otS" uiLjc-ll »V> 

JLbJ oik* *-*U#-l Windows NT ^ ^ilil / <JUiJ.| ^ ^ 4 .kU Cr J- 
\jJuu, M*p 1 16-bit Windows k£j MS-DOS k/£ Jw 0*^ •Mjf-* •*!«=<■ oU-k" 

OS/2's Jily k* J* liL. J»» ^JJlj MS-DOS J ^J-l Matthew Felton ^\j 
^UkJI Jp 16-bit Windows j MS-DOS Z*jA\ iJilVl Luf ^JUI j^l t MS-DOS 
:^u53l tila*Vl ,y i*>^? olSjLiujI^saA-j oUj^l jLco .Windows NT 

.Windows NT Jl 16-bit Windows jf MS-DOS & iij^., JUiVl {fil^c^A} A^-tVl ■ 

JJuidl ^lk ii y* ^ v-yi "16-Wt Windows j MS-DOS oU-J* JS" JJciJ ■ 
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.RISC j CISC ibJI oLk- Cv. oULJai o'bJ JuSil/ Jp 4&U1I ■ 

.32-bit Windows cMjjMJJkS jUculVl 16-bit Windows olaJai) Wrtll ■ 

JJ«-iJI fl& oljji jJlc JiLu JaJait jjJa; y> Windows <jji t MS-DOS J* 
U*\ ^j :oliJa; y* 16-bit Windows j MS-DOS Dji t Windows NT Jpj y-~SjJl 
£*»jj. .<IUil NToLji*- LL4, Win32 API oLJjj ^-Jt-J ji\j Ja~>*JJ iley 
. Windows NT fikll ^J J 16- bit Windows j MS-DOS i^^L. oLS" (16-5) J£JI 

ii^l. jj-iu J..OJI Li J 16-bit Windows j MS-DOS tlU/iJl OUkJl Jiiij 
OS/2 j Win32 ^*.>J1 iJirtll ^-S^j t(i S3 .^yrfll J.^ ■ £^1 XJuVl JU^l 
U-U, JL- j*^.Jiii? MS-DOS ol2J»; iV tjjL. oU-U« c~J ^i t POSEX_j 
l^lfc L^-U- * t ^ i Win32 J-k; ^ VDM b[ .(VDM) ^UiJl DOS JtfU Lf +~J 
t 4_^U( oULu jl -W»j MS-DOS oliJd ^ *# t ^i»i .MS-DOS JiJL. ^.IS" 
^ jOp jijf dax-a . oUtUil |»5U^l_j tu»* aj^r-l Jl »j«il~» Jj^jJU BIOS *UjUv*'}| 
. Jfc~» J^-Jj* jit} -j*** JSJ tci>JI ^ J JUiiVI VDM oU-U. 



J» 16-bit Windows 
(WOW) Win 32 

Windows oli-iu 
16-bit 




J—Ul J* 



iljJl J>i 



(16-5) J£JJI 
16-bit Windows j MS-DOS iU^JI OUfcJI 
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. VDM U-U. ol^p i>^i ^J> Ji^ ^jj. jjJa; ja 16-bit Windows Ja^ 0! 
.NT oUfat UL4 ^Jc-s «•£ *JU*f jji*jc (.UU Win 32 API obJjj ,^J^-i y>j 
Windows On JbJU ^^ _^ y> WOW ^—VL 16-bit Windows -L*i Ijjjk. -ulw, 

.Win32 

«JuL J«cuAl Jai J ilpji UdS 16-bit Windows j MS-DOS olk^ di^l j,j, 
a?*- i/'J ■(i^' ^.r* 11 ^^ 'ly^ jJ' oUUlj lyu±S\ il#- ^JC otk*Al 
Jl J^JI ^k-j l^V olk»Jl J J^ui Of j£r ^J| JSLULI ^ NT t^JLcJI ^.U^Jl 
oUJa; Uuf m^jIj^^II «JL* ( ^ . ^IkJl oUa>- *U- -U-.L lui NT ^JLidl ;>«U^JI 
^p l^jjli* ol»*-j fix ^j n^o j-SUJlj 16-bit Windows oli-k; -^ MS-DOS 

. 32-bit Windows -oUJosl saJUJI dill 

:(VDMs)i>lkJl DOS ol^U 1-4-5 

J_p MS-DOS jJaJ J_**i^ fjUj L.JU* Litf MS-DOS Sj_,j ^ VDM 
^ J MS-DOS oli-k: ^ jji* ^f Jj^JtJ Windows NT ^IkJI ^i .Windows NT 
<liiU-l js- Windows cJ&Au J^> o***^ Ifr** * * Jl v-"" ^Li jo* *Ja=~J ^j oijJl 

. Clipboard 

iiL UUi iy£. IfV Windows NT J* MS-DOS oLaJaT JJkU ^j^JI ^ 
*UkJ J -jSU . *jLi ly «>f»-Vlj ySIJJl JJ j>- dy*y, i-i-^S l^if ^JJS ^j assembly 
U ^b' Of ^ -_/>3 isj»- OjSJ <l)f MS-DOS oU~kd ,j£c V tt >.U»:,,.ll aicu J-i-iJ 
tdVjVl VDM Ijjix. t Dave Hastings j Sudeep Bharati J2>- .dlUS" l^f Jp JUiiVl 
4>^J ** _ VDM _ i^oULl «JLl*. J MS-DOS jJaS J5" «-^j iuj Ul ei,- L.U aiJ 
jjidl l^btf jJI MS-DOS oU~~»j MS-DOS iji~i. J5" ^^ai **»l>. ^yblt 0l_^p 

jJaJU JwUl 5/lJUl JU-i-L NT ^JLidl giUjJl j (VM) £>UiJI S/IJJI SjbJ 

■ tSj^Vl oli-Ull UjjUi *JU> jj^sajj 

^^iJl ^UkJI f JU (MS-DO jJai >j Jp jf) MS-DOS >.j J* J.« wr.il y^ Ujup 
OS/2 ^iy ^y. yljVl <-j"te j^Uu . Jj-JjS' jli»| J Windows NT ^Ijf iJ^ Win 32 
^j^US' jJU *if *pjj .>•! <-i^ J MS-DOS ^.Ijfj Jb-lj t-i^i- J 32-bit y\j\ ..UrJ 
•j*^ 16-bit MS-DOS ^.Ijf, 32-bit Windows NT ^.Ijf XJcS ^-i ^li i MS-DOS ^Ijf 
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i\j*\ J.«jc.1I J>--*i L*Xpj .j*2\ Ja** oliJaJ tju r^-' J.j* (&~J Jj—i^l J^M ,j-ij 
^_, yVi oLS" li|j . ,^JI JLjyJ Win 32 CreateProcess () Oi^ 1 j*^l ( -»^* t / >Jt: *-i 
jlyp b^i J MS-DOS jJ»; JU VDM iU-U. Win 32 ^yJI flkJl fju t MS-DOS 
Jj-J/ ob-Jjj VDM ^Jku-I 2^-1 MS-DOS jJaJ jJjj I.JUpj .oJL&j VDM S/lJUl 

. J^jjfll jU»l J £>l ,>yJ Win 32 

MS-Dos JJlJLJI fU» Jl Jj^Jl -j- MS-DOS jJ* jSUa <jf ^ .tJUiij JUp 
MS-DOS JJuiJ fill! y VDM OJ .-di. J*~> MS-DOS flkll 4~ij U J} JiVl Jp_,f 
aJ (17-5) J£JJI ^ .Intelx86 J* Xc*> ^yUi ^.^-.U- Jp Jiiij ^yUi 
.Intelx86 Jp ju*j obSU Jp VDM jyUiJl OlyJI 



. olllll * Uki **j Oji MS-DOS 5.0 jJLa* oyJ; ,y 16-bit MS-DOS Stfltf Jii; 
MS-DOS J-kl ^rj « VDM J ^ylliJI dlyJI 4>^-i ^ Ji-«Vl *— ii\ ^ y£-J ^j 
. JiVl Jp S/IJUl -y CoL^LS - 620 Jl J^l jJdl ^.h?....j .l^iy S^L, 



•JL^tll JjLi 




MS-DOS 5.0 



(17-5) JJLUI 
(VDM) i"y IWI DOS UU 
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<_^Su iCj 16 -y iuJaii (jij)\^ Jp- JUiJ OjIU^. 16 jyJb- £*J- S^LiJl jf »> 

Co 32 p-i Uf . Windows NT j-J y>j o 32 y, ijLil yjbJl U-l IJu jy jyjJl 
•AAj t£y»U*J< jl^l oU~~. tf iy^f jLjcj yj . oiw _^i VDM jlyp ^J ^ 
<y. oULdl .Li; S .b-j jl . iiki gJl*. ob j* L« — i; ^ ^11 32-bit MS-DOS ;l*U 
Dave JJ -y ^sS ^iJl Jntelx86 jlJUoJ J^u .^JUil Jp j^- olyJi «*y* 
Jildj c->- (iJlj-Jli ^l—Jt J-^ill £r\j) xjua, JjUS" iMicrosoft y Hastings 

ola-^ ji* Ujbs jJi sy~Ji J] fLd\ ja, jbJi jUi-i JJ ^>- ^)i oL-Ldi 

oL-1* Jy? (oLLu j/Ut y* s^LJJl .i> Jli t MlPS oU-U* J*, . ^ylliJl jl^JLl 

.MPSoULu Jlx86 

*£\s oill jbJlj MS-DOS oliJu On i^ iSj*\&\ Jl^JLt oLl_, J^- 
PCJ^frV iSjuUi jl^ oU-w VDM i^t jijj t JjVl ejlJUol Jj .Windows NT 
32-bit Sy-i JjlrSj . ^li L.j COM JiLy oolkllj ^Jlill i*-^ ^jlil I4J Lc £,UJ| 
Win 32 API uJSlly LJ aIpJzJj UjUo-1 j,_> -y> MS-DOS gyt / J^j oUUp VDM 
Jib* oLli. VDM gJU: 4 ^i*i .^>l / J±j}\ oUU JLLJ NT^JUJI ^J\j\ 
^1 £>' / J^ i^^ 1 ^A* JL-jb COM jl^. j«w. jo jJ, y> COM 
RAM yjXJ&\ ij\> Ljji VDM ^*J> liyry i*J; jia; tJi JUi!l CuJ^d, .(IOCTLs) 
ij^^p CoO>J Win 32 J^-Jy^ API obJjj ,y^-ij MS-DOS jJa; v.^ c^- 

sylJUU ULLjc-1 jl, t cJji\ ^ j MS-DOS oljy sop JUtii &l£.l jf ^ 
5/li if JJ «U1 *M*, JS" J iyUiJl s/IJJl y c-lyl^MO Jjti .Lj JJi 
II* 3jij .VDM -y-* iSjlL. j*pj ijjji ^ tOjLlVl6 ijJb- g>- U-Ul I^JLwCmJ 
,j*vi 32-bit IjLi tf. SJb-I_, i^-J NT^JLidl g.UjJU VM SjIjI «U^ iijLij tH-l 
^jU ^> t J*xUI i^ J oU-U. ^ VDM ^Vj t dUJJ «U1 .VDM oU-U. J^ 
cLL- iui iLuJI JjSI JJI J Jl*s NT J VM Sjbl ^U^ of ^ li*j . oUiM. J l-J/J 
JU* cJ-kJl I «U <..:.... jJI MS-DOS jJ»; J^Lij MS-DOS 5.0 ijLJ. ^ ^LiVl 
J JjJI JLil jUxL-1 jlS" lil ^^y JJ olijjkJl iy'li oLyjt \£y Jjx, y^ . UUxl-I 
■y JUy Jp J^<a>JJ (*Iy.Ui]| syiiJl ijb} ^U^ji 6 J^»iJl ^-lj) .l»iy flkJl 

t^JLJl JL^JI 4if ^yi jJa; JS OV kic fLf. oJ MS-DOS oU-iu 01 
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.iSjti v-i Ik MS-DOS vui J,Lu NT SljJl 0J& t( ^J .MS-DOS itfli J* JAUj 

»3 ^i*r"- 'tSj 9 -' *r**i til iiW— ^ Jj^J *'jJ' Lf*kl*> tijx-iJl ^J V*^ c5**^ l*JU*j 

Jui^ iaJb- J jiL-J MS-DOS ollJaJ ^^j OVj . Ib-N MS-DOS o«Ji i)jJL»- SaUj 

tiis^dl i)U~l el* VDM JLu< (-iiSJj i (CPU oljjj J«i~Jj) ^Jlill i>-_jj J^a J Jio; 

• J*f *!>**?■ ^jf lij^^l S^Jadll <wJ«-iJU jijj t J-^ L«JUpj 

: (WOW) Windows on Win 32 2-4-5 

jftj ^«1j J> jf eU^l 6VS" (WOW) 16-bit Windows J^»JL C^J\ iJla*Vl <-£.*>•) 
^-ij 16-bit Windows oliJLu JJ^iJ fjL> J**u«ili .32-bit j 16-bit Windows CjUJaJ 
dj* cJjil ^ tj 0^1 yS JiiJtjj . Win 32 oliJaJ Jjti; l^J fjL, jJl 'JfcjUl 

JJi, LLo Jiiii Ijif VI t( J..ja~..U l+~i y* jJU" 32-bit j 16-bit oULid «tf *£>j 
Jeff Ja -^ fj^Llj pli ^JUl WOW V 01 . Jai-tsSl fife) UbpJLI »l>Vl ^ 
VDM iSL j* Ramakrishna Nandurij Chandan Chauhan j Matthew Felton ^ Parsons 
•j*^ oliJidl Jsiii ^SU . 16-bit Windows jJd L^ui -^ J$ oil i_JcJtJl bio* 
o U .Ji. J I J? ii~?- 1 16-bit Windows jJkJJ <^iUJl u^adl a>.|j ^y>Ui b\f* i»wj 
Win 32 API oLyj WOW V c**-^ .Oljull fc*J ^ ,>^ jfc-J, U£M %»U-I 
J->-jJ i^JLj 1 16-bit ctoJui ^ J53 l^jty, iJiLiJl J* <Jy_^il >V'l *LiJV 
.(18-5) JSLUI J 4i 1^ i^sU Win 32 j~kS WOW W gJLu tJwcJj 

i_ii^j 1 16-bit Windows jJau J*jcJiI TjUj i^ J>f Jj t MS-DOS J~k; Ji*> 
Jbuj .VDM SJLU. fju, MS-DOS J* JAiAj JUdl ^-Jl if Win32 ^Ul -Ifell 
J WOW VDM iiS'lit ^llUl jl^Jl i^j jbs .WOW V* VDM jl£ tl^'Jb 

jjjtf U-U SJtfUl dULJ 4jli, JiJto WOW y*->JI (.IkJJ 0l>Jl i»~ i Ja-J 
•»>rj £• W0W ^'-^ i> ^ <>* J^ 1 f~*Jl (^ MS-DOS S^jJi ^ ^ujj .MS-DOS 
uiSlbj 4&xudi fl^Ll ,**:> ay ^ iljJI s^ Jjto .l^i Windows 3.1 sljJI S^Li 
oUJd (DLL) y.boJl J,uJ| oUSUj iiai f ^| J^j Windows 3.1 s^flJUl ljb| 
^iu-y SjiuUl . a* J^ GDI Ju^jxJI oLjjjJIj iiljJl SjlaJ g-U^ ^ . 16-bit Windows 
ilL* oliJdl ,y aa* ^t JjUj -^^ .^jill oLy^Jl J^i 16-bit Windows oUJaJ 
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dj^j x* NTJ VMS>1 g.ljj, Ak-l^ ijS\M\ J oUi» J 4J>I ^Ulj IrvAA) 

. I4JI oUJgll 




iput 



7~\ T^ 




V J /Writ 1 JjJtJlN 



J*JJI3 

wow 



&»* 




(18:5) JSLill 
WOW W J*jj| giy 

WOW i/ji, 16-bit Windows ibid! (1*11 SyLi Jju-J tWOW ^>JI flkJi J 
g-^li^-JJ SiJUcll fl$L! S^LA fl^l^y Win 32 API oL-yj JJ oUI^juu-VI ikJjj 
ly J* J *J1 iJL-j Win 32 ^yll f UkJI J^ t WOW /V* JUiil a*, .NT ^JLidl 
•jujj *lpJt-ij i/IJJI j jJaJI J-wKi WOW «w->«=~i .16-bit jji»J J**s~ll fjL. 
cJLlJI &j JS" JjJb- (^pjj .J-WI J-i-tsl V"- 1 'L^V Win 32 CreateThread () API 
J*s* J*>J L~iJi jj* WOW v_Jul Win 32 ^^1 flkJl JjJL^ t Windows NT J Lii 
£*£J JJuUI WOW wJ £la -of ^*i ^ IJl*j . 16-bit Windows £. Uilji. WOW 
; jtfbJl jjp uJLiJl JJuU ^d WOW i^i. JL& ^J»U; Jlj; L* NT slyJU . ju^i jJl oJ^I 
WOW U£ J«* !|>JI t/=J 'WOW Jl blf J>i Uju* t ^ .WOW ^«M fUfcl! 
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. gJUi! & UIj^I Jijs of Ji a»j* of^-Vl WOW ^ JS ^ .l^ubl U»lali 

Ojj Windows 3.X oUJ* IfJyS ,jJl imLiJl jjp SjjLcJ.1 ^Ifll *> (Jj-^JIIJU (^jlji 

.Windows NT Jp JJuiJ ^f oli-k; if jf Win 32 Jp jjjfJl 




16-Bit Windows (19-5) JSLill 
(WOW) Win 32 Jp 



i^LJjl ,jJu WOW ^-jill flkJl dly* fc-i J ^U** 16 jjO^ Jy J^. 
32-bit MS-DOS SlSUj MS-DOS jl^»- cAV- MS-DOS J~kJI oU-U* J Jij^ll 
>V'l ijb| g-Ujj ,>■ <l^ Jbt-^i twiJUJU ttL»l .abJI Jp SJU>il oU-Ldl 3Jti l^jj 
lyui. OjSS .OlyuJl i»~J ,>• J^ 1 r-^ 1 <J W-bit XyLi *JtJ jJl GDI SyL-ij 32-bit 
t&*i .32-bit i>jL>. yj* Jl 16-bit ildull ,^li«JI u:J &> *!>>»>• •!* 32-bit 
jji>- ,y> ju-J iGDI uiSliij jf ^»Vl ijbl £.1^ 16-bit Windows jJaJ ^Ji-o U Xp 
i>lj^ Jb«J ^ JpVI p-SJI ^ ibUll 32-bit API .JJlbj 19-5 JfCiJI J till 16-bit 
•^ fejjll 16-bit jyUp GDI iyLi, 32-bit >V'l S>1 £.1^ J*ty .WOW ^>Jl ftlidl 
Win 32 API O&J ^-^ (^ - 32 - bit * >JxJl1 * j J uJ ' ^ iSM U ^ t*^ 1 cM 
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32-bit WOW S^LJb Jj*j ^fc Win32 ^jH\ f lkJl ^ [*x*j . iX^Jl JLiuJ 

16-bit ,jwjj oV, . Jj-kJl JJ gfldl grjj 16-bit Cii. ^L* JJ Lju? 32-bit ^jjL*- 

<JW JJI ijJI Jp JUiu 16-bit Windows jJa; Jf Ol» iWOW j ULo *J*c~* jJ> API 

.Windows NT Jp J**; of ^ N GDI jf 16-bit >V'l Sjbi £.1^ 

:(LPC) j*ll ,1^1 »UJt-,j .flL.j 4k-lji JSL-Jl ^y 5-5 

tlpJU^l *L*y r^ ti* -5*^' J^i ' Windows NT J *iill / lil.^:,,!! ^oy: J 
^lj) LPC JJU> JL.j1 (JbJ a^r JJL. <^> f Ik J* iljU ^jj . (LPC) j* -ljsr-1 
.oUjVl ,>*, ^ dUJb r UJl vv*Jl <Ji;Vl Jp ^ c (2-1-5 r Ji\ 

iuUJi (j oliLJ! J[ dj+pjii *3omi olj* oUi J, « . < a - > i ^j . Hj4-j L*jjjXj oliLJL 

*LtaL ijt t/5j>-f (Jl SJ>-lj OljiO 4s»«~i ^ oULJl »t-J Jij^» 0* *i«-Jbl ,_£ykUaJl DIj^jJI 

jU-»j tuci-l** um </- s^-Vl oVU-l J J*xuj ^j .NT jJLidl ^.U^JI JJ 
r-iy LPC «JL*> ^ -saJ ^/Li ,^>yM-\ Jl> Jp «aj>-.jll '((»^») ^5** <-5*V* f^*U 
(RPC) JL*j *L/»-l *lpJliJ iL«y i^upL^iJI oUv»I^)lI JJ ^a J.jc u J.1 *ljsr^fl «.U-li-4 

t5? <~Lj API Oyjj c/ 1 -^.** .*J^j j^£ ^f iJU^Jl J—jj ^JUI ,J~laJI <-i/u V tRPC 
RPC *JL-j ,jPJi~d ujjj^JI Jl olji.ljUl v_~J-ji jjl>- *I_^>-1 ijLuj ^ API Oyjj 
»UiJi» ^-bJl J-^iJI ^-Ij) . sViiil ,^-a j* gfbJl ^r>y .A* j*^ (ii UL-jV 

J* O^UiuiJ uci-Ui iltu-. l^ RPC iL-^ Windows NT J LPC aJL-j J*^' 
*j4y J^jj ci-ja- DLL i^C. J API Oyjj Js^* 1 < L f' 3c ~i • Windows NT ^ UaJI ^^-i 
^pjj .Windows NT ^ ^ ^ Jl iJL^JI JL-jY ^jjik. ^* U J£, DLL ^11 
LPC iL-j iJJ- t Jji-tJl iJiif ,>• iii^t ^f Jp iJuxu*. i«U *S\ ^ RPC iL-.j ot 
iL-, -jm IMS JS\j £jJ I4LJL- Windows NT Uly jfc-j JbJly Windows NT f lkJL) 

. i.UJl RPC 
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(. «..,a« l^ JS - tJJL-JI jij^jd iikfc jjt vli%* ^JLidl p^UjJLJ LPC <JL*j jjj; 

. SSjLjL« S^SiS j <JL«jJl jijij *JiL* Jii^ (Jl <JL«j j-ij-» JU-jJ ■ 
. SiJbt iSjLi^ «/>li i2kL* j& (jvl» *iJU ijui Jl <JL.j jjy: ■ 

J* iU-Vl (tJiUU ^> sjlaio «IpjLw>{ SijLn «JI LPC iL~-j :yjJ niDJU iiU«l 

pJiLi ii-L>U jw J-V»JJ *LUIj 1— »l.^f>T...j oL-Iao *Li BILLS' JUl ^Jih a-~J & \ fdUj 

SjjUy LPC <IL-j j.^ iiJbiJLl gj^Vl J3-!>UI ^^iJI (*~JtJl ^IUj . iL. ^'tf JUjo-L 

,jS\ Jj^aij LPC »IpJCL«J 

:JLill jitf 1-5-5 

fUi; £. JU;| iU tJUi^ U-U. jiU <tf l^ 1 LPC ilL.^1 jjy JlsLif js J 
r lbi Ji. NT^J^I ^.UjJl J^, .^| f lkJ| J} JJL.J jLyl JJ ^ ^y 
.Oi^-l« u" «*!* iliiUJIj J-vojJ *Lijy dL-jJ IjlL UJlS" t Mach li » -J | 

<>• «Ji*jJ NTj^JjiJl jvljjJl M>«i~j ti>-U-l »JL* v^Uuiui^j .i^U-j i*[ JUajJ SLiJ 
a»-t .NT JJ & UUxu-1 v^ Jj U*JI I4JU— f J Ola£ L^J l^Lo UiS, . JLiULl 
sb* ilo^V *Uu^4 ai& tiUiJLl oLUcJ J[g y»j Jj^jiJl JlL ( _^« d JLibll pl^jf 
4 NToU-l~ J£J iij- WV *lc- f J* Js^jJl •&■ oL*l5 ^ .(Olil ^ JL^ 
«^* f 11 * C tJLMaj "^ J l - il -^— ^-^« ^ C^' ' 5 >~ "A^ 1 (20-5) J&JI gtjj 

V^ 1 J* 15^4 i^JJl ifilll 4^^«i . Js^jl V^ *J J-J4 (^ «/^l ( /'>Jl flfclJ 

»L-f uj^ JU1 iL ^Jtf *LiJL. ^Uij colikJl .Ju ju f.Si-1 Jisj JisTjT sj^Ij 
J**^-e .oUi-il JJ ^1 (jAill ^Lrjb Ho**- »liij ^* t(is*»l>- JWIjj) 
fU-Jl- Jl *U^I S^U-jf ii^^Jl JJL-jJI JLy^ JU'VI JlL ^^u lJUUI 
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J^jdJ Ui, JUjI 



© juq ^ik. .LuL, j-^ii u^ 4*» 
/ 

(3) i^l jUiib wJU' J-J 

© ^ 




(20-5) jam 

.ikl otttf iJjbl ^ULI NT oUJb^j olis* (21-5) J£iJl ^^JL 



JW\ 



yUuM 



xai 









(21-5) J&iJl 



t( 5^l NTobttT ^l*. (Ji« o-S* tJ^U obflJ Jl ^.UU jib ^ ^ 



^Jl jJUUU lib pill! eiyu 4 J^Ul g» *W ^ . , - - « , - 

" ■ t Jp oliUUI J^j pirn SJt-U* «^* ,>«£ 4 UU -> '**" sUi <^ ^^ 



x»s>- 
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:LPCjJt-jji/^t 2-5-5 

iJUxu.! J*j jJl LPC &-, j^ J>J «*« gjiVl 

. ijJwJI JSUJJ ilwcuw 4b> ^ JLfcJLl &S JJLy «>^ Jl JiLyJl jiy ■ 

. Sjg^JI JJL-jJ iLxu-. ii> ^» iSjUS- ijSli jStf ^ JA-JI jjyS ■ 

JJ^J Win 32 ^Pjill f IkJl ja f Lit JJ ^. ^U JS^ iu^Jl LPC J**^; ■ 

r LiVl g^lyi y* ApJ^I S-yU. yT, JJLJI ji>J S*S)I ^Vl .!» 01 

.iJUIl £ejil\ 

:JUii JJ fll-JM £J 1-2-5-5 

^^iJI flfeJlj JUUI b\f* ol»~i JiLy"! ji>J i.Ull J>JI >tj Jjt J^jj 
flkJl b\y* **~* Jl «»>-J ^ J**.ji* £>» Jl i_JL«=~-. iiLj £~J Jjy» ,y> tjr^-il 
. JLartl JLL. ^'IS - J JJLy ii^Law j* *LjCU-j ^ Ul .k-jsll ^Ij . ^>Jl 

&.U JJLy J* o- «^Lu Jp JLL. .jltf JJ 6S* '(21-5) JCi»l ^e lc* 
JLL. d.LJU ^j^j Js^ydl oLUaJ ojIa. J* JUS")fl JLL- ob'tf £^> . Afl\ 
»Ji* LPC iL-j £-3 tilLj uiUs— J->> Uupj . (pill oLUJ <i>*w Jp J^jdl 
NTSI>JI JL- J> M JUy .ypyil flkJI JLb ^ J JJL-j« J* i*H J ^M 
^|>lp i*^ JJ flUy"! ^> (iUU i^ cr 1 'i/v* 11 f^ 1 **&" til ^Ufc-U u* 
JL*"1 JUL, Jl ^Ly J-je ^i t iA*-VI ^>JI f UiJl Jiji U Xpj .U^-Lu, ^>JI r lkll 

. (22-5) J^-iJt J ^ ^ c lJUUI 

t_»Lfli~J.I Olji* *»«~i jm Jj^l NTiS-Lidl g»UjJl ^* " -"J tviij c£' JJ 
^ nSS>M *=jlartS3l jJLSj .1**? Jl o-J s3 'l^ 1 f^ 1 6I >* ^'^ ^ jI 
NT slyJI JL- Jj« Uji^ aUjJI- Jl J^l oii N ^->o t^lkJl s/li J JLidl ob'U 

. ^ill flkJI iLL* Jl iJUt...,1,I U-U. ,>• 

*jjll j*p <ipj^»«ii ,>• *J XjJIi 2?>* LPC <Ly ajL^ t JLL» ^IS 1 *L\J1 JU* 
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© ou- J-i 




■JUfcJU JUrfJ JLi» 




,311 JU*1 . 



(22-5) JSLill 
JIU^JI g-J LPC XL-j 



jsl-31 a^ ^-lj ^L. .AJbJi Jj ^-uaJi M- ^ u 1 ^ J $W\ J^ ^ *■»>** ^ 

. jjaUJl JSU^( (Jiw JLy^l ,yi£. L yy tC-L 256 

: tfjUll S/lJUl ^ S)L- -, ^y 2-2-5-5 
SijA*** Jl l$>— ~i gj*"*~ji M ^i* t CoL 256 •j* _^S"f JjLj »-i l i ^iT ...« j^x U J» 

*-■ 

. t-il» / i " .»ll ijL* ^yx^a>- 3>jJJ~ L2ij U>*>«j- 

Jjbl ^Ljj» (j-jLJI J*oa)I J jjS'f Jr-*^ <- J L«»_*> i£JJl) £^1 ^ISj . £^» J^ Lf ^-J 
■ i i.^-.U oijiP <^~J J &y LPCiL-j LjJLui SSjLi* 5/li *Jb£ y> («£y»UaJl 5/IJUl 
Jl J-ji ^ ^Jaill jjJlS" J tJLiiJll Ljjv^u to^^S" <JL.j JLjVj . t/ *>Jil y*'^! fU^JU 

<jl* jjst of Ji*j_j .»js^Ji *JLjJi (v>o- oU^Lv*j \_r*y isy^- •js*** *JL»j *jtUi Jul* 

*JL-jJI ai" ^ oL.jUI fjto flkll ayL-i ;^>JI flkll U-Lv. Jl NTJlyJI 
. (23-5) JS^JI dUi jj-ji |/ t £JriU •jJU J SJL^ll iU^ WJUjc-o jJ 

aL'Lj cJlS' lijj JL*"1 obi lj» JjV >LU| £** jtjo LjLai-11 J* ^ *^~ ^"^ 
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£& J6 jLcj t J&U1 j&i \fj . gLall JM ^i *fy tija? *UL-j t*M i>& $ 
s^SOl oLU-Vl 0j£ (fill * j*U-l ^"V 1 ^ ^ jJ*w oStf *^i 4» 'Uj 



*JLy ^ 







fiW'^itf 



r*j* 



(23-5) JfcSlI 

as-jLtli I/UU LPC lL,j 

JriM jitf SjSli 5jbl «JUAs,.U gjti-j ^ ' **- c^WiU ^ u&** J- 5 ^ o*>J*> V 
. ^Jull ^ ^ l^j* (Syj 8^-Vl il-jil r~ oP -^>« fUUI ji- irf- c*-i! 

Oji s^sai jjl-jJi v^l cr 1 ^ J -^ ^ ^ JLj,: " 1 C ^ uiUx ~- u 
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Jl 0»-lj 01^* £»»~j {j* oliLJl ,y SjjjS' oL^ «-J iJL*p djSJ Jtfj . oljj* SO* l«*w 
.-J* &UV1 ^^ ^ V^ Jl ^J^l l^ 1 JUxu-l ^ JUk, 4tJaj U** >[ 

: •Ujn-.'Sfl SjjU. 3-2-5-5 

JS J^jCU.jj . JUa?! OiL. SOp J* SiU ,j*>ill flkJl ^ji^ tioUl O^U-I Jk 
JUajV 1 -^ J* l+*Jb^J jJI oUUaJl oJlsLj .Jb-lj LJUai^. U.UL JUaJ^ SL5S" l^ 
if ^kt-Jj . Lfii-Uwj oLlkll ^Mu-I JaZ3 v-JLi 4Pj*jf ,^^1 f IkJl f-,j^i i SiJudl 

^ i, r ^j&\ flkOJ jiji IJa, .i_Jl> t^f Jp ^1,-Vl ^^11 flkJl l_JLs ^ ;L*-5 

,^53 *^JbL»jj <-JU£lJiI ^fX-~A <-i^d JL>- kki** klb>-Vl LPC iJL-j ^ uJJsu <c£J 

. *JL.j J£) LPC iL-j ^oo J-JLJ jJjj (i*Ji -jJU J£) ii,* ^j) ;Lp -cJil A-*JtJl 

oli t_*UtuJll of ,y> LPC iL-j JtS"tj dL)j a*. . I^JLp i.-sft ^31 iJUJU J~JLdl *i^lj 
LPC iL-y ^ry iiUUJ^ ^ jl lijj . IJla aJL^JI ^IJ iU-j Jisj ljU^J.1 ^Jjyt *i\k, 

. fk>- i)Lwj 

v-ik Jij Ajji iU-i JL-j| -^ ^jii\ ^IkJl <j£o V aJ tdL?-Vl (J A~ J 

si* i_jUji-<V ►Uoi-.'i/l JijU* iJl LPC iL-y jiy . <-il.A"..Al ,y ^U^i cjL>_^Lv« 

SjjU. iJLy ^ 2 SjLiLl) . ^oyi cbU aJUI 4m*JI J*- (24-5) JCiJl jw^ . iiU-l 

. (*IpJU~-^I 

iU-^ll jUk^l iUI^^J iJLUl Jp U>-yi iJUiaJll ^^k^. *5JUll LPC obJjj 

.iJL^Vl 

^Ij^Jl a J-H . JJ^illl A_*kf ^ JOJbJl Jp JA-jJI y.ji JJL-j g;^ M 

NT J LPC JUjJVI SjjI*- iJl i)l» i^Ui .*IpJL^VI S^j 1 ** flJ^-1 J NT.tfrL&Jl 

a\j>\ . Lr ^Ji u./fi Jl JM fcji« jiM ^iiiij u»Us-ii jj^-u • UL£ s^ 1 ^ 

j .cJ^Jl ^ j -^r^ *Lp0x-.^I objU* ,y zl* ji- ^o*J LPC «L-j ^S nilJJJ 
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J-js cviUi J^». lili .^lui .tp-^i 5jjUf ^ ^ ^ -j U , oU ^ ^l^jj 
Of jZs, ijjlll ik-lj, jf ^»UUI Sk-lj, Uj oly. SJi* 2 ijW-l jljSi ^s kJ *\ ^*s 

iIL.^11 JaLs, oUc^il J^Vl ^IkJl > iW-1 l^f ,iUl j^ t dUi j>>- x*, 

.uji>Jl 

:iu -r JlLPC *L-, 4-2-5-5 
oliJaJl JS- ^ Jpli, «fl, . JL^/I JU ^ ^^ Win 32 # Ji^ 1^ 
iJjL* 0% .cJ, «/ J oLUax-i sip Jp J^J.1 ^ .Windows NT Jp iJliill 
.Steve Wood j Mark Lucovsky yj jk* f ^| ,.b¥l i-lu J 0^_ jf ^>JI f lfc]| 
^>JI flkJl JJ ^ Ji^U LPC JJU, ^ J^ jo"^ ^ LPC ^ 
LPC ^ GDI ^ Win32 ^ ^ J >V ', Sjb j ^ j^ ^ 

■ Win 32 r^ Jl lJL ^- <y Cft*Wfe lpc .1^ v> iui cj^ji ^^^ j^, 
^ j ^ lpc jjLy ^ iu-y ju^j j ^m 3^, iiKII . ^ 




® iUVI jlHiJj o-ti ^Ot JUjI 
(24-5) J£J| 




169 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J^c-i L^Xfi ^>-j .Jft-jJl *ijL^ ^j JJ JSL-jJI £J, JUL. jjtf Ji ^iO.- 
Lji^J i-^l^l JJU-jJI o^La* Jl iL.j J-jj -Gli t^jLiil S/IJUU LPC aJL-j JUu. 

. ^jH\ fUiJl Olj^ *x~i Jl 

tLiJ^I j»iiil J-^jj JLL. Ji iJU, wiUcuw. oui J^jj ^iou^Jl LPC iL-j J 
iUi-1 • JUl^J iu^Jl LPC jSLy ^.y iJL-j JUxl-1 j I^lp, Jl jfil *i-»- * JUil 

: vJUa.-~~.iJ jjljyi £%* Jilll * l ^£jj nJJUJU 

. H^i\ otlkJlj i_JLLJl oJL* 5Jjbi o-K (Ui- oui ■ 
. JSL-jJl jjj-J (^Jai. -jSlS") Sjlil S/IJJI o« CoL^LS" 64 ■ 

. OljL-f gy j jJU ■ 

J»Vi jj-SJ ifu^r-Jl LPC *JL-j JU«i-Ij *ililj uil./i:..!! i_jw *j2l t iiUi Jbu 
iJb-lj IJJb- j_^ ifDl 4 ii>lJb-Vl gy j ^JlS 1 Jyjj . iSjlill S/IJUl ^p LjL'L-j j.j£j 
-^su iJliLl X~-» (J«i .4»u*«J i-»ly SJl ij^illl <-*Jj IJb-lj UJu>-j i-iUiz-AI 4j*Jj 

>^j» • *i 0*^ &jJ-\ j^l £• f^ 1 ^J-" -V^d <»J A^ 'eft <j ^J *-»U&~JLI 

. H /ir .... oti 4*Jl>- ,y> ij*JJJ SJLp-pl iijt^Jl «1>Vj t«iJU>J.I *a11I A-*Ji NTSljJl 

JJj-Lm o* *JLU iytJi ^^f-j U-Up . JJL^Jl je- «ij>«Jl «iy. Ijy <~-»yu LaI* iSJo-lj 

L^lji .1,, j^UJ-l ii»jJ-l cJjPl (j-i j J*Xj <-»UilJil lLiJc- Ja-^: l^ls tiJL-jJl 

.iu^Jl LPC iL^i i£ApI ^. of Jl **>JI •JL t: JUiVl 

..bVl J ij» Win32 ^yJl fUiUJ iu,Jl LPC iL^j jj iu^-l*il Oly* ^»*-i 
^jii\ *UixJl ^i>^. t ^-Jl.A- « V-i ij *-J*- «^^ f fcJ* (^ V^ ^J '^^ al «*l 

sLy JUc-ly . iJL-j ,Jb-i •/• J* v? " U ^ JjU ^ tiUiai ^ ^^ ^^ 
(tr SUJL ^XJIj) ^>3I f lkJl Jl oUcUl ^ JLJI Jo^ jjv-i c^i^JI LPC 

. *JjJuLl J «wJLiJl 

?Win 32 ^>JI -flteJI ai ^.r JI LPC JJL-j ^.y iL-j JU^-1 Jo- lill ,±UjU 
Jp JJL-^I y.^ Jl^f J^ ^^ aJL * cH^"^ liU ''^ ****" ^ '^ 
^UVI 5*1531 & IJL>-Ij lp> d>M ^^J 1 LPC ^^ ^ >* V 1 -^ 1 Windows NT 
Jp iiUll op Ujpj .ajljU JU-i-1 J .^ ^j-Jl{ *^ _l - J^J -^ ^ 
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(j^Jl) SjS'lJiJl *lkJ dlJi il^U'l Jl oU^^ . L4-PJ1-J ^i\../i:..-' i»*-i J£i ,*2L> i«*J 

ovl ^ JiSt Oj^ li^ . JJL-JI ^j*:! ^ki. jfl£ *LUJ U-l*. JS" ^-J t ipl*Jl LPC 
J* iouS JS" isjj- tio^l LPC JL-j j . *ki- -^IS" v^liJl *JjLiJ tJSL-^l 2-b-ly 

<3j» «ixJll ■jJlS' S^lij ,j-^ v_~«.>~.ti 01 »5I_^JLj ai* Jjljll olilS - ,jA«j i_iijt 
LJU^ dy& ^J ■_/£) . UU- S^IJUI JUjC-iJ Oj^j L«Xp ^y Jl l^iij -jS^ej oUuL^j 
^» JaSi Lwc^-J i«jj«Jl LPC JL>yi . JJL-pi oj>1_^jjc 4»l£J i«jj*JI LPC <iL>*y JLjcl-J 
Lu, t Win 32 ^P^ill *lkJU GDI oUjSCy Window Manager iilyJl S_>b| £*Ujj Jli 
t Windows NT J £*^l iJiiVl JS" Uaufj JJuidl (*UaJ oly£y dy-JySCJl J.«*:,., ^ 

. XoUll LPC 4L-, 

:jL^>L 6-5 

tj Jjj yAj t Windows NT ■ t - ? ». N dT ^ ( _^.L*iVl *_ji-l y* (Jilll / <-iU<a^Jil r-Syi 
yiVl *(^jIj ti •jL^-l |^j JL«3j . f UaJl J-** Ci5 J* sjJb Jl SiUJj oli-kdl J-i-iJ ilLS 
^f *£J JJuiJI fl& ^ ^J> POSIX j OS/2 <♦&!*) API oLJjj jjV J *^ 
AsAjj t *iill / i_»UituJ,l £-Sji JUjCo.L . Uif Win 32 ^y*^! ,_^_^l AlaJl ^L-t 
*aLs-ij iPOSIX j OS/2 j Win 32 oLUri £. i^ 16-bit Windows y MS-DOS oUJaJ 
r-jyi ,_^4 SiJS .Clipboard iJiiU-l ^ ,>^Jl l+**~ Jl ^LJl ji^ oUJaJl J5 
•j^i Al<u>Ji,l i-jp^ill i_*liJVlj (j^Jl l^-sa * . ; "j* iiLdJil oUJstJl *iill / ol.s< a . l .. J l 

.oUJaJl 

^Lo, . i&Jdi g^l^JJj oi^^^-*^ Windows NT jJU ^ JsdiJl I jla ^Ip 
.VM ijbl 2r*Uj-; Jd-J^xsJb NT tgJLjiall ^U^JJ il-L-Vl JU*Vl JUI J-^iJI 
tOLLitJI 4Jji' ^Jlll SyS'lJUl JlfJL* fJU»I iik>Jil Lt>«il I^yill iJisVl d)f ^j 
JLJI J-^ill 9y*yj . NT ^JLidl ^*U_ T JLJ Sj'yblW! S/IJLII f UiJ v^^ll A*kVl c^i ^ 
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jlSj . <,«m.II «wWj iJLl*ll iiU-T i*Ji>i jp JjLp i_^>I_jJ-I cJl£ ,*«i« j^ 

»Ull jLjo-k syfliJl j ^jju g«l^ J~»^ (j* J_jj— ll J;*.i.jl »Uu OIS" jw^Jili 
*aJI Dly* J>-Jj »jil o\S t ^•U_ r Ji J~*£ Jboj . ii^JJ olilkJl jf ,y_yJl -LyJlj 
wli^ ^ JIST JLLjj J**^- J^*.»U ^ <!>l£ JJiJj . JLLxlL eJiJlj 4JJ jilj tJUII *»jjj 

Jjtf olj^iJ Sfji-l« ^JUJLl *lil JJLy fiiJl J?-jf jla* iJJiJtdl «Uk; <li; jj 
gJUll *li^ ;/lJJl J ^ a* i.id.1 flfll Ukf J*jc .Jtff JU^t jLLj- JUL, 
J-jLa oU-ULI J* ijiyLl J/IJDI JJuUl f Uk; gjji <^S U . l^ ^ JiOJL Sf^. 

.i^*UkJl ;/IJLJl Sjlil 4 Windows NT iJU 

*lj>-f J*4j ,y»j» Jl loi~i 0* l*lj=ff <J j Lj *r^Lr* p*ljj ^^i <J_^il fjb tU>-Vj 
v^ Jb .< l -*- " >- A i ji- dU; J* oU-t J cAjLzSK «^aj vL-?- tS^lJUl Jl lfr*-al; 

*LiJl SiUJ jJaJ JS -y JLlaJl t^ljJl £L* v_Jk; cJtf niuJl>«Jlj ifjJl L^w» 

S>l j;U Jp oJUf d959 f LJl J ^ JjV c-J^-l ^Jl (VM) ^UiJI J/IJJI 
i/IJJl oL>at ^ili ^jS> f lL ja VM jl . JJuidl f lfc J* c*Jyj ^.^il -^ s/IJUl 
Sj^li <_Jkl jJl g.l^Jl JJuiJj *LiJl tjjf-jyii £f5 ,jkj . i/l JUl * Ja: L.JU* ^y" Jl 
JJtiJl i*L*f JSJJ 4L1UJI •yS'liJl ojbj tijj> c^-^fj i_^.U-l J* jiju ja \j jS\ 

. IfU Jttj.....JI I J* U 
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'•M f^_>* <VMSjbl giUj. tNT^-Lidl ^.UjJl J i^UiJl ;/|jJ| CijSU 0\ 
,/>II:fUiJl \*jj, jJI Sj5liJI Sjbl oljjj ju*; .Windows NT f lkJU £ULl S/IJUl 
Lou <P 6- fJ*£-b VM ""M Q&ji f^> ^J -NTs VM 5,1a! g.U^ Jp lu-^JJ 
J^iJl iljif Jl aUi^L. .NT^,^ ^j i^aJ.1 ^ ^jl. U.f ol* t^JJl Perazzoli 

: yUl VM Sjbl g.U^ Jljukt Lou jJU t^-Vl 

.ol^NI j05 NlL *U»- ■ 
^ f IkJl J^ *>-U-l oji oli-kJl f U>.f JS Jp jlSj ^aU»l JSLi, J*« *JUf ■ 

.y.Jtll jf J^cUl Jl» 

. is^iu SjjjS' olji* 0U1J JUjcu-L oli»JaJl 
.l^jblj i^ULl ;_^|JU| ^ jbji>i oLi-UJJ is4;Vl ■ 
J_j-s<») t$>i>- oli) ^c-ji ^ UaJ *>-kVl Jt« Jij^JJ £*jii\ <J^\ »* a; oUf j^ ■ 

.«-»1. ^7 ,..,» 4sUl*l iybUkJl S^IJUI Sjbl (i^L. 

oLo i>U» £^-1 i}\i*) .SjiTliJl Jl Jj-^jpl le-jw « iiJOcll ii-UH oU-U- ijly ■ 
JS" ^ VM Sjbl goU^ J lSjIjJI Siljj Jiill ,>• JjJbCJ. olyx^. JUjcl^Ij oUlJl 

. (&U>\ tilS Jl tpjj JjiS 

rOj^J 4^-Lm ^yu iilUi JL»j . iykUaJI S^IJLJl idaif «jp i.Jl5x JLJl ( , aJI fjLo 

giljjj U>ji jjl obJULlj Siuy 'Ujllj -VMSjty g"Ujj_ NT J i'ykllkJl S/lUl 
dii'i J If VM Sjlil gUjJ flJli«iJ ljL^j ciJUi £i .Jaj^wJJ CpyiJl i*&l)U VM ijbl 

:£ mJ *M 2/IJL)! 1-6 

.^f Jl Wb-lj 4-j -yi («*jJ cOpjT) JJiiJl (\& 

■Jilts .(1-6) ' JSLUI j Oi- 1^ (! u^^) f 1 ^ 1 J*^" ^ l^ 1 ^^ ^ Jl ^ J 
.i5LJLI J^l jlyjJI "'*>«i ,>• (i^jr* c— <>~j li* O) oJJ«- flijVl a*j~^ 
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003FFFFFh 
003FFFFEh 
003FFFFDh 
003FFFFCh 



cjUI oLjrf 



= 4 MB 



OOOOOOllh 
OOOOOOlOh 
OOOOOOOFh 
OOOOOOOEh 
OOOOOOODh 
OOOOOOOCh 
OOOOOOOBh 
OOOOOOOAh 
00000009h 
000'00008h 



00000003h 
OOOOOOOZh 
OOOOOOOlh 
OOOOOOOOh 



(1-6) JfcSlI 



ioJaJI Sal* .UIaj . iij Jji-I AJlJLiII <LJaJ[ (J iJjuill o.S'l JJI <Lu >u> ^\yj L* Ijili ^*j 

*UaJ p-J«j .tyJsi* ^i 1 80286 Jl Intel 8086 ,y 'Intel twI^Ji Jp SJU^il <^.jJl 

jljixJl J-*-«~! • /^"* (**^ ** ! ■ /•'" < . ■jJjli* j-* OlJb-j Jl iJlxJjl S^IJUl j^oJaill iiyj«Jl 

c Intel y. tfU-l CISC oU-U. j>^ RISC oU-L, ^ ^Jb" 4 iLUil i^UI •_,. 



i JJ ^ Jlwa^AJ SjijJ.1 S^IJUI -jijjliP **>»j? ^ (^ykliaJl jljjJl ix-«j 

<— >j**bM (j S^ijdl S^JIJUI a!*So ^jJL^ <jyu 1— >j-*U- ^ iJUiJl jjJjl^Jl ^J^- (1)1 *-^jJ 
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Oli ijlsll J~- J*> 4 IJ^*j .J-*iJl ^jf "V& 0^4 Of c^ J£l jS^j .^j»Ui 
2 32 ^ t^lfc jl>* to-i Jp ^ cO, 32 -j, ^jLp ^ ^oJt MIPS R4000 gJUll 

.(2-6) J^iJi ^J-ji \<S t (c-4LUrfr*) ^ ^L>U- £-> f -j' 

ijSlUl fU«J (>lf ciy 1 ^ 1 Olj^Jl '** — h J** ol_^ i»— » On i3>" t»i 

:«^UiJl 

Ux*i .£U» S/li £»!>• Jl <Jrl**U ify^ 0I>* J3 *>> l*y* ±±£ J ^j* ■ 

jij JJ ^wJl <>i!l <3I>*JI ^ i|j*UiJI 0I>*JI (abJl J fJic-o l*«aiu) 

.oUUl 

j ^JuiJl J_,U Ujup i^t_ S/IJJI *Jic l*x* ^ji Jl s/IIil ob^* ^ i^U ■ 

.UUi j>u y» If JiSt S/B JUc-1 flfcJ! 

^ JbJ^ bl»l t£l*i jyU* Jl ^U* 11 .Ji^ 1 "^ 'J-^ 1 ***" CT 7 

S/IJJI LJI>- ^l«i tdUi JOo .^ih£ 0l£« J U^S *& ^- 'l^ 1 Jl ^ o"j 

.JOJbLl ^jll Jl Sjli^J Skill - Jl- &kll 

CvHjM jv ■ J-> Vl *•♦" <>• *u*/ Jl ! / ,IJl ^^>^ ^ Ul W & 
iXA\ d/IJJI ,>• c-LUu. 4 JUr-ly; jup s/IJdl ^. coLU^r 4 £>p UU J~»^-J.l & «rf 

oUUl £LuJI SjfliM'fUi; ^ *0~UI SjJIJLJI *Jic Ujipj .(AiLw- 0j* t^*^") 
^ oliLU bJbf ifU-l x*j .^ji J* *1»L. J] bi> W^ r M'jV s^ 1 - 151 J ^3^' 

.5/IJJI Jl ^UkJI ijflJUl r Uai l^Lfcj tii-iJ *r*-i Jj 

;3jJujjpj W 3%U, £** CJ153 t s^ J^ ej j^Ij oo J1l? fss 4 i>UiJl s/liJI 
J<i,j-.oU*^ ^-* j^sJ-l iyLii.Jsf^l ^IWI oi>*Jt 3*«-i c-Ii c^ii 
^ .oU^LaJi c-js) au-..-u i^UJI >f ^^-i J* Jl ^^ ^^ r" 21 '^ 

J SJ^-ljdl ^ i^ULl igj*M OljuM ; *>^ «>• oUA^Jl ^ i*>*^ Jp *4-V*» J^ 
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OljuJljs cjUI oljjrf 



FFFFFFFFh 

FFFFFFFEh 
FFFFFFFDh 
FFFFFFFCh 



= 4GB 



FFFFFFF4h 
FFFFFFF3I) 
FFFFFFF2h 
FFFFFFFlh 



003FFFFFti 
003FFFFEh 
003FFFFDH 
003FFFFCh 



4MB 



OOOOOOllh 
OOOOOOlOh 
OOOOOOOFh 
OOOOOOOEh 
OOOOOOODh 
OOOOOOOCh 
OOOOOOOBh 
OOOOOOOAh 
00000009)1 
00000008h 



00000003h 
00000002(1 
OOOOOOOlh 
OOOOOOOOh 



(2-6) J£JJI 
^1 ^jtM b\j>l\ 



,ljji !>j^lj ilUJI 5/lJUl j fajsj-jll oUi*Jl ,^-J .cJj ^t J &*iJl ~^\ 
. (3-6) JS^iJl lUUS g>jj. (^ cU-UJi jj* oUi^Jl 4 (\ty» i>y* 
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Jl l^L^st £-J, »!5U.V oU*A*» >f Cy»UiJI s/l JL3I fl& ^ tijijdil oUi*Jl >f 
•_*x) . L^liV «JL»i* Olj jp «JL* t-.lla.-J iil£* oULp i>»A^Jt *lii>-f 0_>& Of -j£c 

■ c^lyL? 4 jT 2 12 y* ^ JUlj Intel 386 JJ ^ jLjil i»«i*Jl ^ Windows NT f IkJI 

. (i*uL*Jl j^s- jl,jl£ oLf IjJU MIPS R4000 gJULl ^.) 

:LaJ iJbJi* i5>-f A*> -Lis aJ* w-^r i*;j>U»Jl S^^ULlI ^IkJ C-L-Vl (I4II ^ 

. jliUij *J>f~ j Sj^liil iSjlijt ujiLUl jyj Of »~j£ ■ 



^ytlUI OljuJI 



jU-1 



,->ill 6l>uJl 



i»wJ 



iLO 


= 4GB 


touuall r- 


4KB 


"1 


"L 


il-L* j«P 


JU 


_1 *>^» 




• 


>— [ 

(3-6) JSLJJI 


• 


iLu, 


4KB 


iJ-U»jj- 






' 


, 


JU 


U-L.jrf 




u-t-jji 




iu 


^Jl>f JJ«£ 



= 4 Mr 
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Of <~£ . Windows NT f lkJl J*-, ^ toU-Ul Sale v^ly- Jp J^u ulS" ty 



^ VMSjIij g.Li^ iNT^lidl g-UjjU oy>Ui)l i/IJUl *Uk; JLiJ ii^» <j| 

: JwCU.II Jai U-y. 2-6 

tfUjL*- j*p J«.c.ll iii J oU-UJj i^s. Cilllij NT VM »_>bj p&y. jy. 
. U. :o!UJI u\Jtt..\\ oULU. SjliV oLai-l J*>~IJ «»l <J*Vl J^c-j . <£U11 
^ iUll s/l JUI oUa>- JJ ^ i>jdl oljJLiJI .yuu WIN 32 ^ill f IkJl ji*, ^JUaS" 

.Win32APIOyjj 

dUu; SjSlJUl *Sjliu> J^jcJLI V J «Ipyi!l iJiibU VM ijlij ^.Uji ^j, 
iJirtll r.t.- ■ .^Vl ixidl oLSl£ll Ji. UjULIj iOlj C^M OUJIS3I JLxu-L 

J SUdl oUui**Jl Jii lf^£j ii*«UM S^IJDI J* OwUJl <£>I-1 iLJ-l Ja^ ^jiil 

.l^liUsJL (£y»UkJI Oljull oUwi !jb|j *J«kJ-l olill! J**^-J jf ^^r, ii/IJJl 

t J**Ui J**J ij^. VM SjbJ £.1^ J*»» olj^i Jp JtJUl £p>JI f LjVl jSji 
U-Ul Cy^lt S/li iil#-j oU-Ull Oy S/IJJI tfjLt-y iU-U ^yklt olyp i>*~j Sjb[ 

:X/U)I »>i 1-2-6 

ob'l# oUa-Uj oUisoJI olUwt J uJLiJIj oLL-Uli ^)\ J-iiJl _*tf 1^ 
^LUll ^k-J {UU oUii-l <y ip^*if VM Sjl4 ^ jJj, t <(3-4) J£jJl) U-Uil 

. {jdb-y ,>• iU** J SjS^I JJl mSy JUJL£ ■ 
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Jl*«s-V VM Sjbl ^.Uj; Uj*». ^Jl ^LkJI -jijbJl j* ip^t ^ up^ll SjflJUl 
J i^^jj i~^ <1*p ^* («J^IUI /jijLJl ^f) ;^l ill j**. jl .J.fc...U U-Uil 
oUU-Jl JUL. j **u»j VM Sjbl ^.U^ Li jj?- s^Sli ^ SJLodl S/IJLII . Windows NT 
;l*j> :JU L.xpj .s/lill -^ LjJIjI jlp iybikJ! oL^L^JI ^^si ^ ^^aJi JUL^j 

y**- l^Cjf CJ^JI ^ J UoLcpIj S/IJJI j^ ^,1v:,„7 L^Li Cy»UiJl S/IJtfl ^. 

tf U>l3 i-juljl j>«rfi . i^bji oUL oLj JL«Jj| (^ L.jilp jl*. s^liJl j>*>. 01 

ijj j*tf Of <_j>-j bjj . oULJl A^i ljjj^ai\ JLip Ujluju ^Jl oy»LtJl t y m j\^i\ 

il»«-j>ji-'Vl o I* j*-^ . «j>>»*Jtl iikll ,y ii^l •jS'li v-^' ^'* Of ,j^ t oULJl 

V*- 1 J 1 *) l^J 9 ^ iU**jf (^ t^LSU i.jj) U-Ull f y>J> JilJU ^^f ^JLi iljU aJIp 

. jJUiLI oULJl ^j Lj^-Lai ai iUaiL. i^*Ui ^Up JUo-l (Win 32 ^^iJl ^IkJl 

p*\jjJ o-LT^I Lj^Xjf cojji^rf *ikl npUl t^jJfcUiH Olji«Jl *L&1 4-aJS *;la7,..,T 

. U-UJd i5j*UiJI OI>Jl *>—» J U OLC iUJ VM Sjbl 

^J -_/>3 SJUa»ll S/l JUL! ii-Ull oUU*» tjiL. La>- ,y VM X_>bl g.lj^ ^-4 
sySlJJI -^ Sjj^ iaJai* j«- i-j»-iJ ilJVl ■>« ^jjjll t£>i-ll II* ^i .sjj>^JlI Sj^liil 
l^U *m Jp OpLo yy . e/IJUJ i>-U-l ^s Of Jl 1«-v»p- V-L* S- 1 ^ £" ^i^* 1 ^ 1 
^a JL* JLjo-1 (Op JUpj .LJLo aJLjo-AI 4jy»0 S/IJJI ol^uUaJ LJU oUjUJI 
oL»^iv«Jl JUL. J o*-iJl J£ ^ULj (UiU^l ^ilii Of v-U ^ tOiJ^ 1 i>* 
•j^ Jbji <t-_JLiJlj oU-Ull» gljJl J^aiJl ^-b) .U-Uil oU*i^» JUL. i^»^ j^s^-jj 

. (iMJLI ^ya^os^j i2Lcll oL.jl*ll 

VM Sjbl g.^ ^. ti5>-Vl *bVl oliku ^* ^iUy v-r>Jl oLL-kL! '^l 

J i*^ ^ J^^l J^* 5 / ,jJI a* ^j*" ^'"^ a, Jl f* i 1 ^ 0*-^- '^J • S ^ , - Ul J 
Jii t^jLlL Jp ^UmJU «>>wi ^ J—i-; ioUL UpLS jJii jl^ Ji i!Ai»i .U-Ui.1 
jf. **Jl* *LU^f Jl olAJ I sapli Jl Jj^l tp>_ V vi-^ SjSUJl J ij>^i\ jj± 

Jl j^J U.U> ,>Ji* Jbjj: ^ji^JJ VM oL. a^- ^; ^>Vl NT oUa> Js* 
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SJtfUl dUljf Juy»U«Jl -J/li iljL. ^JU-il £^L-i . iykUkJi l^jTIi iJjL. v>^ U-U* 
Ci\j& i>~J ijlaj J*jcJII Jai J Sj ^b *4-l** jv 5 lr^ "<>j h^ •■** nSj*^ Q\^- 

»jS\Ji\ iljL* J>w ^JdJjy Hi^ *^ 1 ** *Li*l ;jb -'j *4-l** gj a "" » T *5k*» -iSj^f 

l«m*lj S/IJJl £y jjj^ JjVl U-Uil gk-J t^Ui juj .SJb-uLl U-UUJ i^UaJI 

^■^ jijij CybllkJl JjSlJJl oL.Jl^ *Uoi-L iJWl U-Ull /jp iU Lfjl^j ^Jj 

. l^UU^ oU-U. ijSli SjbV SiyUI iJiftl Jj ^ 'Z^\ JU J**i-J iilsJl U-Uil 

■jujj ^ el* VM Sjl^l oljJi* -j- JUJoJl Ji J^v»>Jl Win 32 oli-k; ^k >.J 
Ifikr, ^ytUill J/IJJ1 if\ Jj ^"^b iykUUl 5/IJL1I £>• JbJ^ l f ^r J .Win32 API 
Jiij £y»U» oUu*» Jl>f SiLdl ol^Ull jU**-^ <J>} lil «4y*UaM oU^UaJl Jay 
oJU API oLyj a* <^T pjr> V . Sil-Jil oUi^iJl AiU-j J/l JUl J iJyklJaJl oUA^jJI 

i^jjj JL2JL, gjjA U-Ui iJ^lkJI S^IJUI J^> *!5U-^I Win32 g-^Uj-J 
JJ -y JUjcu*.!)U <va-ife «Iaj . WriteProcessMemory Cvjjj ReadProcessMemory () 
JLi Q\A £fll *JU-I oUL Jp SiiiUilj J*ai !>& AJfj J*xuJ,l Ilc ^ JUll c/jL> 

• juii aiji 

:S/IJUI tfjLt- 2-2-6 
Uxp 5/IJUI tfjli. oULUJJ i-ls^l ^ SjflJLII SjIjI flk! C«ll fl«ll t^Jb-1 

oHi~ cjis iii t ^i*j .y* jst jJutJi fik ^ tfjUW J*^ Utojf i^-i^ 

jj C vJ^aLl /j* SJ^Ij i>~J J-^ ^J lil S/IJJI JUjC-1 ^^ui -j£c tC £.1^; Oli^u" 
oly-UI J^-J fct-jjs- i^U !/li ei^b. SJL-U. J£ >^ Of v£ *W»J) 8 j fl - iJI 

0I>p *»—* t5>ai U-U. JJ dVj .S/lJUl BjLtl v- 1 ^ M ^j*U«H Sjfl-Ul >^ 

££ L.J-\Pj oJb-lj »y S/IJUI J «J^all Js*^ Jji-i^l flk ^k-i tilil-* li^^ 

^f JJ Uill U-UJJ iyoLWl jyLJl J»Jaii VM Sjlal g.^ ^^ku-i id^JLI U-Ul 
.(4-6) J^iJl dUi jj-ji (^ »d|^aU Ji ^. SlytiLI 0~i)l ^*^' 

iJa£ -jS^ i^jLJL* S/IJ13 bi> t^i OliijUi* 0UJt-l*« oLuf lij t^lJL. J50ijj 
0>1I Ja & %yLth il~Dl 4m^1I >f jJi Jl l»u J53 ^ybUiJl 6I_^*J| i>^ 
•j* iJ^i-ill oU»A^ll JiJ*' U-l*. iV VM ijbl £.1^ ^ V 4 vJ>ll Jit. J .cijll 

Jli» J ^ .iaii !*j>. Irf Jp ui^-W.1 j *iy»l^Jl oU-ivaJl JJs- Oi) .ti^all JJ 
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. (3-2-6 ~«aJl J SjS"! JLII iU- i_is*j »i) . oUU I ^jjf-j 
oUJa-J NT ^.Udl 2*^1 ti S/1JJI tfjU* olj ai Win 32 ^yUl flkJl Ji^ 

1 iLUJJ ^yllill i/UII 



£UiJl JjSlill 




(4-6) J£JJ| 
i/lJUl tfjU. 
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r -2i\ j j-jtL. fjj,y jMj \^ ,y,\M ilUll JaJaicJ API oLijj ik-l^ Win32 



I UUJJ £j»Ui]| ijSlJj) 




CUill S/IJUI 



*%:. ' •;•":•: 







(5-6) J£jJl 
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riJaWl olilllj obUiljfL-ftl 1-2-2-6 

J tP^i yj . VM SjIj] g*kj, J^JU ^jlji i Windows NT oUj£, jSL. Ji, 
u*-^ <&L oL iljLli Of ^ oU-Ul iic* ^^U J oU-Uil JS Jp oj^I ^ 
iS'jlii j\Sj ja\ y »LSJ1 j^ll j* otf tciJLJJU .iit* oU-U. Jp fiLUl ^iJJl 
.4-ii fllfclJ Uj ^ J-xUl Jai g.|jj J«i ^Jj t Windows NT J s/tJLII 

M jf JMj e 1 ^ a* -# a* -Co* ~*f\> V f <> «"j^I Sj^taJI UuyJ cM 
J c** •'j'j 11 ^J^ Windows NT ii> jj . -b-lj t^lk oI>p fi*~i ^ JS\ J j^^. 
^>JI flkJI .jijj ^jJl (. — sJl J£ Js ..btL-i c~J s/IJUlj fi>t oUftSS l^Uic-1 
V-i .j^iS '. l^jlJL. jtf jf d)bU« ^k^j S/IJ3I ■_,, fib* t JUL. Jda£ •ylSS Win 32 
£i ^Vl oU-Ull J v_J^I -j^Ui- ^ ^1 *} jJUft, p-S jj\S I -L»lj U-U. J 
l^»JI ,>» *ljs»-f jt (• — 2J1 J»Ja^ v*JtJl ^lai-J i j»-J -ylS Jl ,yui. ~y jUj . aJI ^li. 

■(tS^f fiH^jf) lr ^l*-l t£^Ui!l OljuJI fi^-i J 

.oU^Jl i_»*ilT j»-jf oli-jf oly* ^ Ij^ NT ^J ^IS" 0j& Df ^c 
^1 jitf ja ISjae- Jali^E Of U-LU Jp «-£ tit- iv»UL| ^yOJill OlyjJl 4>^j iiJ-j 
tfjlill S/IUI tiky Jl jU»l fij.Ull Jjj" . p-J oU. <kl^ t^JJl *jJL| t/l- « i . u-jjIUl 
J ijuj \ C _S' t(»— iJ SjJOC* ,J»-ji fiiJbit oLjLx* JaJui fiibiJil oU-Ull ».Jar>..Jj 

. (5-6) JSLiJl 

J ^ V ^1 S/IJUI ^ i^S J* Jl J^JI iLUi jK-i oLU. V>£ ^ 
SJLptf Jp fif^i ^^ Oi *!>&• .JaJaiJJ iilS ^y>lt 0I_^p fi^-i Jp ^jstf oVU- 
(^^jhJ p-J (ylS oliLJI iJlpli g*lj^ *LT~i • Ws^>? J^ ^L»jA** lii^ 1 »js^ "^^W 

pnUjJi ^jt touyi sopIj j*«i«<. jus-j Lijupj .i<JU^fj uv^ 1 ^^^ • a *- li J* 
^yc^, igjts j .oi^uii ,y j*y jU=>-Y H* 11 ^^ f ^-^ -^r 5 ^i 1 * 11 

L.XP ^J Jl oU-w» ^ iSJLill S/IJJI olya: ^jj t i^y-l SjSliJI j!*j 
fi^ULl t oU«ivJl (Jx^c VMijbl g-U^ v^. .Ij-S ijflill J* -l"-*JI ^. 
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Jli. ^ tfyJI ^^ oUL SJlplij . JaJaii vliL. JJ oU»A*» J p-** 11 obllS" *J>j 

SOpU vliL. olyS* vJUL. ^ — ill l y'lS' olO U*li gjj,, J**i-j . Ja-Jaidl vlilil .jP 

<la— 1^ Jjs^ iLi^S 1 vlAJLil JJ J^l gjjjjl jjk- .^ybUiJl syriiJl JJ oUUl 

IJaj) JLilil jp Ujp IfJ] it£Jl jf o/SlJUl S*lyj p SJI Jte tf iikst oLU. iaJa£ 

aJ-U* ^p 4>J^» J] g.lljJI (J^y ■upj . ( (J ki^dl tlilil £j>- I J^jl, l5 »^j U 

LSUJU VM ojbj »«^jj V^J <■****<*> tla>- J*<m» «.(4~LniJI ojS'lJJl J Isyry jf- ****>*) 

g-&ji t-u^j tis*iyaJl J~kJl JJU lijj .(jkJaicJI iliUl -j^ o/SlJUl JJ **Jup\\ 

. &UII oUJ-^Jl t-jljj oULp J}U JUlil JJ oljsJdl VM SjbJ 

Jl 1-idJ iLUJl ^J\ J-w>d Ckkidl oliill NTT ^JUdl g-UjJl J**i~; 

/ J^jJI oULU JLid s/l JULI CLJ^dl oliUl NT j ^>l / J^ Jl f llu J^cl-, . LjJl 
oULp ,y tj^S" (j^^iJI Jl oU»i^> J _^J ^f «^Jj VM Sjbl g&jj i>-llVlj t^jLI 

/ J^JI v-^-L* JSCii Aid ^Lki^Jl oUlil JLx^l Win 32 0U-J2; .jk.: 

•jJlS" jJadl .^ .S^J oliU Jp (<yyb]| £>l / JAJJI Jl %Ui[) J\jJi*}\ ^1 

Jl v-jfcjf \jk p vliUI ^j^J (NTp-J ^ £* ^'-^ l f U, > Win 32 ^ J "* 1,i£ 
oU»i*> J ililll -j* ijjj-^Jl *lj>-Vl VMSjbl £«l»_rt £-A .vlilil J Olj-ip »2\y 

: i^OJl -jitf 2-2-2-6 
»»Ujj *Ja*-ljj Lf«*>« t^iJ 'tS^^I oblSOl jJLi" t*-Ji!l obJlS" «JI_^ iJU 

VMSjbl £&j> ^Jlic-i villas' . (1 — ill -jits' j*-*. VMcjbJ £.Ujj vJj-j .oL'KJl 
oUllS" | ^-»- J ijjijl oLwiII iliji-V U*Ip Jt^l Jii J vJLiJI *^c~j j}\ oL»Jii-l 

.(6-6) JS^JI J j.-jSJl -ylS Oui .l*»sMj (. all 
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JJIS3I 



ojwi Lji 


e-JJI 


h-Jf olw 




oUuM 


J«i. JUL* .(ill / iJji 

I r-»' ^* r *-M y 



(6-6) JSLiJl 

t£/kUa]l jlji»Jl *>~~i j p-iJI -j^ *j s r jW^i (il (•— » O 1 ^ * L <^* J*Ja^ li^ji 

(l-6)JjjJL| 

JaJaSt JL*. jj . CjUIi j^-jJl <«JLi <jt ,^£ *»o- ^^ait 
J£i i^J.1 4>U*aJl Jp SJLuJ.1 ;^IJJI U»- 

.l^JLiJl ju* (i— ill J oU»i*JI 

(oW (lik ry>J*) £jl» t^LU .^— ill £)t Jl jj^j Lf la 2 k>cJi ililll/cjUuLaJI iliL 
t 4?jlij Jl "oCt-Uil JS3 £y»Ui)l <jl>*)l ^ 1p 






jjy»lt ^jjli X» jflki Ot ^£ i^JJl 



-u-ui • 



ibJl J* tusdil JUiVl j*-jf ^lAx-y fiU^lj il -to-Vl JUjcu-1 ^ .cJjJI ^ 
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,J ( Wj,-c.UU Vf > f-aJI obitf ^>'^ -4>^ f-i-Jl J -^' ^ 
Win32 olSJ»J £k~J >r -i ^ til u**" J^ UJ s ij * ^'i* *^ C-*^^ 
J6 Jl U^y i*l> «$jlis-.y f !ApVljf *>•>! fL-rtflj OlJb>-Vlj cil>l JU*x-l 

U-Ull t£j&£ iiiUi JUj U LbuU eJLko Ot U.U1I Jp v^ '(*"-* "^ V>i^l 

Jjb- oli JUL") j^Vl oU-Ul! gLu .yb ^JU > p — «JI cflS <-^ ^Jl 

ju o^ *J*-*f J^j -H J* •^ r^ 1 ^ ^ ^^ c* (^^ ^-^ 

t yui. ^y-Vl ^JUUil j-a-; Uo^jf U-Ui J^t ^ pi ^ Jl ^^ <>?** 

S/IJUI CibHSJl ijbl £.1^ oi* t cJ> JKSS iijli. pJ *LiJl p" \>\j .oMU-l 
.WIjJI pOJl oU$ oJwi Vj .p-aJI jJU Jlj^Vl ^rjll o^ij x* tfjLiil 



:i/IJUl i> 3-2-6 

iJkjf Jui iil* JjVl tf&ll ir*\£ *j*jJ J Windows NT J S/IJJI" i>lf }jS 



. I< « 



:S/IJLJl iUi LiUl luM-j L-Sy 4 Windows NT flfclJ SJbyUI ciJbJI 5JVI jijJj 

■^k£jf pJ ^ J| ^^1. jJU*. ^' i> J? J . jJliT Jp sjusJLI S/IAJI i> 
Ji J>^jJI ii-UJJ i*ti}\ S|JU Windows NT J 0L.VI ^1^ yil^ jiJO t *J ijU* 

• 0^1 
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. iSJUil ijSI JJI i>j U-ULL i^UM JjS'lJUl iL?- _ 

: iLULU i^»UL| S^Sl JJI 1-3-2-6 

Ay- NT ^JUdl g.UjJU VM Sjbl ^.U^ jioa /u^p k*j£\ J^c-J S^. JS J 

^ i^lkll ljS\J)\ f\& ^jku-j .J*i OI>fr Jl ^ykO oI>jJI ^r^j obJI « 

* * 

?Ji 'J** — Jl— liy^l d\j*i\ *Jf:y JJ ,>• Sjijil -UoULl iUjLl Ji -uU*| 

jJl CA4U-I 0^ --»ls*JL 44&JU i/l JJl'iLJ. L. gaj*J £yilt ijfli ^Jb £JU* J* 

VM SjbJ «U^ J*£ ^il^Jl IJLaj . iy*iy I SjS"! JJI oLf Ijj JJ ,y Sij^. oLJL LaJUjjj" 
. JJcJtJl f Uu ,y jA *y»- j|f £. ijUU, abJl oli^V i^p Windows NT J 

j^c J i-uL^S" UJ U-UJ, iyilt i/li- i>*i^ J5" jo* 4 MIPS R4000 ^Ull J* t ^J*i 

4*ui*0 LaFj (fj£j* CoLU~>- 2 ) «I_J*1I -aC (J *S*%JL>£> j\ r^ixj CuliLxjS*- 2) Aa^C-Al 

*jf e*l^» U. ^JUAl n^ tiljJl iai (J JJclU <L*-iJl cJl£ lij . AjL^ - / S*ly_jT Jaai •^j^ 

ijuiJI VIZIS' lijj . *jI^ / S*ljS JbJbilllj iJ-UaJl oLxtf./ill AjUSj S/Sl JJI ^ aJ-Lo A^jL^j 
Jiii il^ )cJaX~jj . iJ-UaJ! A««l«ll oUulv^ Stlji Jaiu IpSlc tSljJl JaX J Jjc tA j 

tli>- MIPS R4000 «JU1I jJUa . ibS" / S*-!^ Jb Jb*Jl oli ^J-Uill J-jcu-11 oUiy> 

ii^Jaj ii-Ly» A9uL,o Ajl^jf «*ly *j««-iJl i^JjU- IS} (J^oj iAJLJt) Ol^LP tla>- tUii-pj 

.JLpl^iU SiJlit 

lULIj <U>U<aJl oUuIhoII (J* -k2i L^ iL/»UL| <uUJ-l oliJjj JLU ibJl «Ja^J 

Sij>-^i jjp 5JL>-lj) aJ-Uo jjp i>«iL^> J| J_^wa>jpl Oul oplk^l lijj . o/jIJJI j 50^-l_jdl 
«ljj oUU^. oLfljj j>3j t*»^» tla^ MIPS R4000 ^JUl jJU«i *(5/IJJI J 

. i»»A^aJI ajU- iLf4 VM Sjbl 

oU-lsoiJ MIPS 4000 glUl Uijjj ^Jl i»*i^Jl oLLr- ^Ji VM Sjlil ^.U^ ^ 
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, Jaii **lj* ■ 

: *j i^»U- iSjs^ *» <L-LiVl oLUJ-l »JL» VM Sjbj ^Li^ jjjj 

. (<**o; ibJl c-JlS' lij) Jaii -Lid I ■ 

l*S^d! i»j>J ^^1 fLkJl ^ ; k... t^LUll iybliiJl S/1JJI oUa>- JUjc-L 

i>«jt v aJl lSj!-~« 4jUm *£><zJi (/jJJj . <L»l>- ij*U» oUuL,^ jjp 4->»Avall (g«l..».« 4jI»>«j 

-Li; . Jaii f^i; jjJI oL>«jL^ J| i_JLtJl ijbS" »J# OL-^ Jj_^» ,jp «oiUi*i JtSt ?y>\j>. Ji 

JJ Qi>- 5 dp-\j "Ln-i i^£j <«i*i>- i^JcJLlI iJ*l» 7>*^ ^* <U~' ^01 (J* tU^Jl Sj Jill oJL» 
Jiy dal.-i ij^voj Mjf Jaii S*l_^ill i*»A*Jl ijLJ- Cijll jjJ«JI Ji^t ^j .SjS'lJUl 

.tkLl il^L> V^JI JpUJIJJUI 

LiSG .Lj;;LI JiSi Jj^jJI IkJ^ i»«i*aJl Jl ilSUl jf ^» e<-iyJi ^Ln-JJl «.Ja.-»J V 
oLfl^J iUJ-l -j^ gjJl IJL* <_— *bj . JLUL *JUlj *>%i^ai\ ■_ r «-^ 0I>* Jl jjuJI -Jv " 
oCfljJl J-A-ij ,>* i-jLiJI JS" ,j^Ui* Of u«J tiJ^wjf j'jfi- Ji* ifjLtil oli-kJl 
oU-Ull of Jfe-V) .4J1 il^ll jf JlLII ^jJI ^ S*l^l Li. iV £-b' of l^ V -^3 
lOli-Ul U* Jp, tJUJU .JLfcdJ Jwi UJ-I (vpJJM Intel 386, 486 j MIPS R4000 

. (Ja2i 5*l^iU Jjv»jJl JLidJ Jj-^Jl J^Lmj 

^^ iiLJidl Julj^l JJJ-J Jjf-J <bli>J! i*»A*» il*- VM Sjb| g»LJji jijj 

i*uL^ *l£u*J VMSjbj ««Ll_^ *,_j^i i*;l*j i»»is* JJ <Jjv»jJI t>* *•*** dr^** 1 LtJ-^j 
amLu VM 5jIj| ^«U^j k*o tiJUS JL<u . <ulijJl *»Jl^ L^Ju>-ij ilLxj ^J^JLI *ix*-jj ilij 
J* lO^ iijis* ilfi j iU> i>«i^» j>-\ J& Jjjktjf ,jpy ^UaJ *-^>j li^) . JjV..*dl 
ili^Jl i»Jv» (Jl J-^JJ LtJUP- VM ojlij g*\jji J* \y.JJ- ^f-jth ^UaJl JL-j (. Jllll Jjj^, 
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Win32 oliJaJ £j^. VMSjbl ^.U^ i*^ il*. Win32 ^^iJl .IkJI J*£ 
4^*UkJl oULi^Jl 4,.^ otLJdU .juj^l IJL* gj .VirtualProtectO CvjJ\ "^^\y. 

: SS'jLill S/liJl 2-3-2-6 

U.UJU £j»UiJI SjSIJUl 



CUill f/U>l 




_ r-dl 



(7-6) JSLiJl 
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Jl iU£JI JU* ^Jl ls*Lfi lAx- VMXjIil «uj> 0«j .(LtfjLi*. Op j£!) S^lJUl 
. 1>J^ Jl ^ V l^ ^f Of lilt oU-Ull Oy &*AJl SjSIJUl iJjLi, jj . SjSUJl ttLu 
i>^i*a)l jit] VM tjlij «|jji «w 4 4>ui^» JJ oU-Uil tJJb-l J A-*Jl i»L5 JU- Jj 
£~Jl Jl SjLi^J U-UJ] ^Uill OI>uJl ig^i oJU, s/l JJI J jA gy. Jl mILUJI 
i«*Jl 0l» i (7-6) J£J! J ijw I^Sj .ibS / 5*lji J| SJjJlLl i>*isJI il*- Ja-iyj 
5>*~J JJ| ib£Jl JutiJl »Ja.:...; JJSUj .t5>>-Vl oU-Ull J i_JiJJl Jl &j*jf- ~**-y~ ^1 
. .Ui^xJl J**s-J ^Ji tj^l oli-Ull Jp j«t)l Oji U SOJUI **JufiS\ 

Jaii job •j^viJ ,,4* .«/*•* (ij^ J^' oU»i./zU iil^ll JLLp «— Jl 4jI*- JLii 

■ "■I— ■■»■/»<' SyLiJl oIxm IXj t^i*i .wUiJI IJL^ t jv-^jJI Ji'JWj Ifc**" CJ^J t^Jl i>-l*ll 

Of *— £ c i/**^ a* Jk" *"Ji ***^** '"'^k 1 J*** ^* F*j^ "'■f* '^ 4 <1>^ • "^"* "^^ 
<Jp iUJ-l "jfjl jrJo_^i nilJJL fLiUj . S/LiJl J} J*ai ikij oUJL» JLJI Jj}* < *j.^ 
SyuJjl 4>^aJ <m»1>- AkJ Ijji VMijIiJ t*»Ijjj *jc«~; • ib£Jl JUp j«~«xJI Jl *>«4*«Jl 
ys- s^LiJl JUxu-1 tS^Vl oU-Ull ub' . J^aill 4kb ok.** jjl iyJJI ol i iLUJU 
oliJii Jl ilxiCJl JUp j^Jl *>Ju0 li\jh xpL. Win 32 ^^ill f UaJl yji V . iJjuil 
Sl;*yt iIU~l oUL * I M>cJi ib£)l Xp i-Jl il> jSLa jf JSLiu Jwc-j *l£J Win 32 
■>T Ol-C tif Jj U UiUll (DLLs) ^LjJI ±>J\ oUSC J U.U- JSO 

Jj—S3l ,< m.5:.II eULli Jlt^jV! iJil ^p Jli*y ibSJl JUp j«~-Jl "*>Jup l»\r- d[ 
*JL»p JLio Jj^SOi .^jgftjl oLojUjJ i_Jj>«ii . /Sj>\ <i~>- VM SjIjJ ?vIj_^ <lL«jcl.j ^ JJI 
. U>1p cJj t_sf _>•% V JJJiiP 4 *JL»j«JI (^.JLL; 1 lijj . U ijjj># ill> O^So of J} JUliC* 
iiaUj .jvJ 1- Jl JtLo-^ll ii* jta-i ^Jl OujSlI J^f j* POSIX ^yi\ ^IkJI 61 
^-i. 4 POSIX flkJl Jp i^y-f U.U>. *Lijy Fork () APIOjyj U-U« ^JL-J Ujupj 
^jlu-j ckij J^^J iJUp ^j— -^Wl Jl JjjI ^-Ull 0I>^ i>**«i JJu!Lxll aIIsu 
4 (/5JLU ?>«L!j; /" OljjioJl i>»-i jji^ JL«u ^JUI Ijji exec () API oyjj JjJbU J-Jaill 
*-jiJl *ijlp^J *JUj 4ilASil i;9"LJl 'y (jiCI . ijjj^v» jjp JjVl j«--Jl <uL*p Jju£ vt-xu 
**— ' Jl (ft J) Mp *4-^** f^d / ty -K^ t" f^" ^* v!, VM ! j' 3 l £*^ Jj*-^" 

0l_^»Jl -i>»-i ««J "jp U>^p iA-L«il L^JJ c-^ ^pJI oUwi^Jl Jaiu VM SjIjJ jkIj_^ 

.UU5L 

ijbl oLfl^j J jf ibJl <j L«l 0^1 Jl oiv»J j^ll JjSriJLII iL»- oUT JS" * j^^-j" 
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^jill (.IkJI ,_^ . uoLU* On tfjLill i/lill U-J-l ^ Z±\~J>\ iai> Windows NT 
JUo-L _ t5>-^l Cl-iJl ob*l£ll l$J ^y^ J>\ 'iitJaS I ^^ *— iJl cjUSIS" OL»bU 

(l-jll^l OUlj oUSJI Xjbl £.l^J jjlill J^aiJI £t-lj) . (ACL) Jj-^L (J^JI *>JN 

jvJDI (jOLoJtt^J.1 APj^uf jf qJ,« «.:.....,U aJWi ACL 49uM ob **£ ^S eLiJl ^La-iJl itjla:^ 

. <uj»^>- JbJLi _jl 4j <uLcll oUjL»il <_JL>-j *&k£j ,< ■■■5.H »*lji Oj.^ la •;.,.< 

Jl (j^i* £» V"-^ 4?^ \aX& <»~J jj^ l^ ^iL»J-L; OUVl /^l^ ^Ij* J»Jj 
t_dt oLSl£)l Sjb[ t^"^ c^*Ji i<LJujJI ACL *>S$ 5*o 1 lilj . Kf- <A*a JaJa.>^J ,^ ■ ■■« 
oIjL^JD h^jf- l X3 *ill»pJ £>1* *<•—«» (Jl ^.^jS* 7"b«i; i*-i ?«^ii 0' JUjj . *.IpJ£**MI 

|( ->J oU«i*<» jjJu i^uiJ VM Sjlil ^•lijj pji ttAi*» . ,»~JiJl /ylS Jp ACL i*dM _^-«-il 

/ i>\£ Jl J_^»_jJL) J_^tl-I j*JlPj ijl^JI JLLc- fcjjl Jl Jj-*»j ,Jp <J_^s<a»JL} Ja5i S*Lyi 

jii csy-Vi oU-uii <> J>.N *;V itsai x* £~ji ji j^i jp^i g-isy .u\j 

.oUUi-iJjLU 

(«LiiJ . ^^i- v J.U Jp iSj*>«J »— » V"-* 1 '(j^J L«jl^ l)L*MI J^-xi-j dlliS" 
jSLi Of <--^ t^i*i . ^L-Vl oiill ^ til J>ve-jJ» ,>* V^ 1 {£*£■$ i_^ '^-^ 

•_/>J j^-iJI /ytf Jp ACL ^W^ ^Ju" i-*JtJl »flkL.J t jH-i J cjiL. J^ -bo . CLwJl 

. JakU.1 JliJOLI Jp ACL 4»J^ J3 -y. SjIJlI ajJbLl -j*^ 

:i^Uill5/iajl^jp^-l 3-6 

J^UI Jtf l\yj ^Ul i>lliJI 5/IJJI ^pL. Jp 0^1 Ji J^mJI II* >j oiJ 
JJL-Jil <JU3I ^>ll ^LiVl j^U: .NT^JLiJI ^.U^JI J VMijbJ ^.U^ J S^ijdl 
Jp J>" (i" o^ 'J**^ 1 -^ •A il *5lA' Jf- oUijlpyJlj oUUl oLJ _ SlJWju-l 

* t ^ *< t 

A*-ij iLljJ. ^yfcUaJl Olj^Jl *>«-* ***-^J '-is^J ^fjf *2J . Ajj^UaJl S^liJi *lilj J^i-iJ 

cUUi j«-i . S^Sl ill aJL-UII JLx^>Ij *^»cl ^1 cjL-LJIj <jjU«ivi)l j^jJ cjUI -^p ^^1 

JJL-. «JUj l^fj . ij'ybUill SjSliJl OJ^. J ■joC-.LM oULJl j^J j^» v_i^j 

.^*Ui« ijSlJJl flkJ CL«JIj s»JUsH U-UI J JpVI isjs-ll 

192 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



:jl^l h*~i 1-3-6 

y»4 ojLUu9-4 ^ IjzS ^y.lt 01>* *>*~s Jp ill* NT ii-U. J* ^_fat 
^JUJ| ujLsflJI -yj .ii-l*. JS3 Jbji jAj i\j}\ \a£j J^xuil Jai c-uci J[ Jj-^ll 

.(8-6) JSLUI J U-Ui ^ybllkJI 0I>*JI 



FFFFFFFFh 


OIvwAm* (J <Jj* jtP 


COOOOOOOh 


ol»»i* J ij^. 


BOOOOOOOh 




OOOOOOOOh 


oU.ij» (J *Jj» 



(c-Llvr 2) f UUI !>li 



(Oilili* 2) J^cJLI jjTIJ 



(8-6) JSLill 



Jl 80000000 •>.) flkJl J/li ,>. Ji-Vl *_>JL| j oUUlj Sl^Jl SjaJS yfc~J 
MIPS ^O Jpj .S/IDI ,>. l^ly-l ,ti Vj t (MIPS R4000 ^JUl J* BFFFFFFFh 
JtfVl obi o%' ^Uil yL* i^f .ibJl JJ ,y .1* S/IJLII tiki* spL. kk£ t R4000 
«^aj ^JJI) Ja» b\y*S *3~L\ obJl J**i-jj JUJ.I lifc j esy*U» l>1>^ i^f y *1^ 
jj* ^j ^bJl JJ {ja +3rj2 JUJ.I li* j (jijbjJl t)Vj . (i^ui*!* <JL*i S^Sli J oUUl 
•^ *lj»-V A+j£~jjJkj . I ■*>- ajj-- 1i* SjSIJJl JUf ^y oliLJl Jj J>m»^I 0^» i*J-U> 
. jJU* J* JLidJ (^JLiJI f- jjJ ^Jl SyLtJl Ji* i ( _ 5 Maif *taf Jp JUi«j ^1 Jl_^Jl 

J*xl-j y»j VM »jb| jvliji iiau*\j) ^ IkJI SjSl i ,y J*Vl *jA-Ij *5U«Jl <^j 
•_•£* j^JI oULJlj SjAsJJL) tikll »JL» y \iyr j 3 ^) ■ j**^' flkJl oULoj Syi-i drtj*^ 
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*j\y& *>%~i J***^; VM Sjtaj r?*\ij> fU» JIjJ^ ,j£c tSJb Jb- a^-Lk *LU] Xp 
Uxp SbUI ii.>Jt POSIX ^^Jl flkll J^ix-j t^i*J .J 50JUJI i § J h\iii\ t)lyJl 

. »Vl ii-U* ,jP 4»«~J *jLJI iJLUw j[yp i>«— » dj&j ./<j\-> ^-l*- 4 <jlil.. A" ,...,» *b-l *- Lf ^i 

.(^jji £~1 i^t ^N tiAJJU t^L^JI -up ~~dl cjU-L^ ^IxJlj ^Vl ■iij'A! £fl>" J) 

LiX* t ^i*i . (_$JUio p«li^ Ja^sI !JjJL»- aJLUj* *LUj JLp S^-Vl ii^kJ I oJl* J^*i-oj 

_^U, ii-Ut NTiLUll SjliJ £.1^ t^. tChkdsk jL.ai-1 g-lijJI J~*~. jLtj 

.dUi JUu skj tfSi] Chkdsk »—^ Irl^ ****** ^M *L)' 3 i £*^ 

^11 ojS'lJLII <y> JU»Li. tJUiiJLl oULUL i^JU ioyJl idkiVl ^JLSJ Ot ^s 
b\y* l**~i Win 32 oll.Ja; J*iCw" . ill* NT U-UL ^ykUiJl ul>>Jl i>~~J Jily V 
4jy»lliJI DOS oltfly 16-bit OS/2 ^^iJI flfcji j£J «. J^JLI OlyjJl i>woiJ iilk. 

. If l»Liu~. JJ S^S"1JLU *JjLm SJULi*. ^JLaj (VDM) 

ijJlt^i JuJ L*JLp OU=»-jl i_JIp (J <u»ij LiJidl »Ltu olij£* (t.^t.sti.t i—iJt^o 

. Lf>w»j Olidj SjS'lJLli Jl i>*is« i-JJ- ^> ijykUaJI S^S"! JJI ii)LvLu. 

Sj51 JUi ^Ui; Ujujj ,jJI il-L.Vl oU^LaJI <--jjJ oLJF t)L>-Vl i_JLp J jJUii y^j 

,J| oUiisdJl JiJ j_jJl VM SjliJ 7^L»_>J *^ j **-' <£< tCjU»iva)l JiLi _ / ^^«j_j .JjykUkll 

^ SjS'lJUl j i>uL/» Js*>«^ ttAi*) isxiv' tl«>- J^a»- JliP "U-U*> ^ <S*Av<» JjU^ ■ 
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. iri-UaJl oUuL^U 

. l^ Ji»l4j S/l JUI ijlaj oUL oLj djJ^i ■ 

JZ5 ^j* h&ypy\\ oUxjuoJI J i_^JyJl oLL oL*i«aJI Jili ,j^y\. niJUJLl AiL^j 
MIPS Jli ^ fcjjll i'yOliJI J/liJI oUF JUl ^^iJI ^1 . «.,x, .VMojIal gtU^ 
. VM SjIjJ £«l^J oUulso j i^-Jydl oL»L* -lJL ^JJI ^J^ - ,„a.H ^ytaJLu . R4000 

;ob«i*» ^ Vt^r 51 °yT 1-2-3-6 

^Jl SyLiJl 01* tiillJU .iiJbfe iijk; illJJb pi iyfe J/alS »*Jb dl** J* 

jj . !JbJb»- ilXP- i*ai« J£) l^liJOu i_j£j ilUJ j** iykUiJl SjS'l JJl a* ijJiLA J>-l JUJ 

.iljjjdj 5jJiv» SyJtJI »JL* j^Si t Windows NT J [£ aj\j>-S\ Ajti^ 

Za£ 6y~ Vli. }y ^ MIPS R4000 ^UL l*»l»- ^1 lJL* J olyUll 0| 
Intel oU-Lw J* oU^Ull »JL» *li*» <>J»iy . £?l** £• y>-^ VM Sjbl pA>j> jUiij 
. U Jjk. JSLij Intel oLLl*. ^ *% ^ t W..„.t1I <Ju •_-£ CISC 

(CP1 ( ^-;) 32-bit RISC U-l« SJb-j Sui^>^ <> MIPS R4000 gJUl ^^ 
CPO Jaid;- . iil^Vl iijlWj ^jUll <*>; Jjbs (CPO t5 *~J) *L«i~. <5Jj J* i^kjy 

0l_jl«Jl ^jl^ jJI i^i^aJl cJtf I Jli . J*i b\y* JJ **->Sj £*l»y -<iij b\y* JS" UU1; 

.VMSjbl 

(Uj Intel oLLUy) MIPS R4000 glLdl >ji iS/IJUl Jl g^Jl J^»_^l olwJ 
tULdi SjSlillj .(TLB) i^-jdJ ^ULl cjjli ^jiJLl ^ iaLdLI s/IJUl -^ ii^ 
Jj .iJoa i*J ^ LfJjli.j cJjJl ^j-iJ J l^tly ■jSCc L^U oli if>«ii ^ t TLB Ji» 
aLuC-II oUwivall Ja«l 4pUill JJ iUjJklliJl i>»isflJl oliilsit V>^' iSJ^ 'TL B *H»- 
0_)>m-U J»«w« t-Av»j _jAj (9-6) J5wll . i>uiM» JJ J* lilloll i>«AMaJI iAj- f-yj \jf-y> 

.TLBci>ll 

d\y& i^jl j»y TLB J oVl^jJ J* SjiS^i 4U«7..>ll ijj\\]a}\ ^JjljJl tS_)^ 
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Lllu 



,fji>\U\ OljuJI 


1 


TLB 




17 :£j»\li}\ oU^JI ^j 


„ A. 


i,jA\U\ 4MM3I 

5 : 


290 


^■■v.--. \ 






<jj>Uall ouuoJl ) 


iJ-L" ^ 


'£;•. *"tf 


. ' 17 J 


'1004 


cJjJl ^pi; j £jLuj UljS \\ \ 






7 j 


iJ-Lo _£* 


\ * 


6 : 


14 




65 : 


801 



(9-6) J^LiJl 
X*->d) ^JUL-I cijll 6>JLI Jl J^jll 

^ <1± t i>UkJl S/I.UI oUlj; J* ^ -^l t J^|JL)| J o^. JLi t TLB J Lbj-I*. 
< * » " " 

tS/liJl ,y iyilt Ui^. cJLjf lijj .^Ui tL,f J^Jl c-ij Oj£j ^ oUI t ibJl 
<JJ J^jJl ja U-Ull c^i lijj .jJU, _^ TLB Jl>ol C^UiJI S/IJJI r likj J«£ 
Jtrfol *LiJi jjLuj S/IJUI J] ^UvJI VM Sjbj ^.Ujj *_JUj L^i** tLi J**4 «, bit 

• TLB J 

jUV oLfljJl ikJ^ iL^, oL^i*. JjlOsf VM ojbj ^.Lijij SlyJl J^jc^j 
^UiJl S/liJI ijirf jji*, J* oUisJl JjIjl^- o^-lji" .TLB J Sj^jII _^* oUuImiJI 

.(10-6) J£JJI J iuil oUUl ^ oU^i^Jl J^jl*. ^ 
S/IJLJI fib Juft ^ ijj^Jl ob,UI JS" (PTE) oL^i*» Jjj»- Jl^l ^ 

t_^j ilLuUl SjS'liJl J iKAnJl jj»-j ^JU> (jyu olw Jj.JL>- J «hL^aJl j^p JU-j^l 

►^^ ^Jl oUJjdl jl jl^I glULl 3jU. .oUuL^Jl JjJbf- lijjU, s/IJJl Jj ^yUl 

oULJl J^-Jj U-U* ol*ui*flJl iJjOsf- JU-iJ j^So cJjJl IJL» J -jS^J .is^isaJj tli>- 
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^ytUkll Olj^ll 



cUi*JI JjJ* 



5 igyrtMl 






1 

2 
3 



-*-5 
6 

7- 



3 UiJl jU>1 


10 oUjJl jU»l 


y.u»^j> 


iU^jj* 


7 to^Jl jU»l 


5*k>uJI>1 


JUttl :il-U»^* 




U-Uo j*i 






(10-6) J£Jl 

J£J 2 32 (> . i&£ iy»Ui jyLpjt o,32 ^ w bu MIPS R4000 gJUll iJL 
<pjj ^Jl (cJyJL$4) CjL 2 12 Jjk oU^Uo JJ iJykUiJr -jijbJl «jla JL yy ii-U. 
oU**!l JjJbj- cj'i/Ual cJlfT lijj .0I>* o— » J& 1,048,576 jf 2 20 oUJv Jl 
(2 12 > i.j-0. 2 2 x2 20 ) -jjjidl -y <»^ jit] 1024 dU^-j l^ ,c-L4 ,j*yu 

.l«JU» JLp S/IJJI ,y Ifrjt) JjljJ-1 oUuiv VM ijbj 



-Uil J-JI J oUcl^ JjlJUf *Lq JJ^id! f UfcJ MHPS R4000 ^JUll ^ 
■^ tjy^aJI ^liJl ^rviyJj .jlaJl J oUl*^. JjO>. j*j Intel 386 gJU.1 t,^ t JjUILj 
JSU Oh*^ t>* oli> «*^' (Jj^ *& VM Sjbl ^.l;^ Juiu t Intel Jl MIPS oUL-U* 
Jjj»- J oUi-JI Jl t i>«L s Jl JJi (J *~ i j^jlll JjVl ^^1-11 Jj J&- jJ^ .Intel ^ 

.Vkll **i*Jl J» (11-6) JSUI J Ow 

OIj^lp (NTSljtJIj) VM SjIjI ^U^ ^_/j ioUuL^. JjJb- JU^I -J^ JbJ^ Xs- 
JjJL^ i^ J j^J ka i&£ #|j^f jLxu-k Intel J&L, 0I>* Jl MIPS J5^ ,£y»Ui 
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JJJ ^m ^.Ji jlyJi TLB J j^\j JUol fcb ^ t dUJU iiUI .oUi^Jl 

<> 0i~^ l5* NT J? »y «j*ll oUi^Jl J,la*- J oUU*Jl J,a>- jUol ol 
Jsl» J**»i JSj) oUO^, J_,a>- JU^l J5 ^j* .liL. ^JJU ^Ul oU^Jl J, a*- 

pip Iw, jJU- jjP *jf Jp oU**Jl Jja*. Jl>o} pip 1^ < JUil pip Jp (oUi^. 

i>^ J~- 01 .U-U Jj \f\if*. ^ 4 JL*^|| SijLd *>U^Jl J^-j tjlijyi 
S/IUI J ;^JI s-l^aJ jrbt VVM Sjbl £.1^ ^V fa*- ^^, i)Lp ^ il_u CJLol 



JJjJl JU> 



31 



JjOsj. _L». 



21 






owwill jU»[ Olji* 



11 



I 



Jja 



CjUui^oJl 






>1 



oUL jl SjiJS 



iiiUui^ll JjJbf Oly* 



(11-6) JSLiil 
MIPS R40006^ Intel 386 oUU*. J* oU-UJl JjJ»- **> 
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£y~A CjIjU- J^vJ £&\ J* oU^Lail JjJb- 0^4 tfjJ- dUi^ .^^3 ^ 

l^jjb ^Jl oUUI ^ ^ .(12-6) J5^JI JUS ^ ^ t J saJUJI oU-UJl Jjl ^ 

. (j-iy PTE) £i>*Jl oUivaJl Jj-^r J^l 

^jll liiJLrf- t)f 4Jp t(*>uL^iJl Js^-Jj) (J^ja" y> *>***<d\ VM ojbl 2*^ ■Sji-j L»JLpj 



JJjJl JU» 



31 



HJJ» 



JjJL>- illy* 






21 



ixjLoll J* 



11 



JjJjN OWt 







Jjjj- JUo| 








rJ?wJl oUu^ll 


-> 


j-i^JI PTE Jl^ 


— >■ 


«*ivill jU>l Oly 




























> 


i 



4»0»a)l jit] 



oULj jl •/•*•* 



^U^UI JJi Olj^ 



(12-6) J£JJI 
tfjlill S/IJW iljiJI i+j 
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ioL»jt«D j v^A' fU*Jl *>•—» ^ jrij*-JI PTE c/i/Uol pjjji *ij . <>-<» j* iSjLill 

: J**ll olpjAjf j oUm ^ v^V" «i»l— 1»- 2-2-3-6 

J (--JjJl *Il*p JLiJ ilLS *jj. oL-L- itAJ ^ylWl S^l JLIi ijkf ijU ._jj*j 

. JI-Uuj jl ***\^j /^>ji\ i^Ay^ij i_JJ--l ^LtfLvu : o>L>uL^ 

Js-f. J_jl4 . o^l ■> Ji ^y ^y hJi*. ol>^waJl JiU (^JLft Ujup ^JLLl i-U- j>I<i 
*-1b- J^ .IfcU*" Or JJ U-U. JJ ^ i^Ul oUivJl J^ ^JJLl i,L* ^j| 

: JjJ ii-Uil ,y>j*Z t oLliJJ oU«a*> j v*lr" f ^ (Jj ■ ****** &>■ Jj-^p- JLp 

£•& £. oUkU oUivJI ^-Iji pijlPjI NT j VM Sjbl g,^ J*rt«j 
g^ji J*4 i*»^ tla>- Jp l^Ji J^wt L,JLpj .S/l JJl J oUivaJl J-**d Kt^j^P 

.1* jjU .[^ lj. ji\ oUiivaJi -^ *** ji au*i tw-i 4m*ji SjSiJLJi j vm sji^j 

oU^wf J^t 01* icJj ^f J l^l^ ihu-i -yi SjJw* jtL. J JLidl J^ tl^ 

£*sy 0L£t Lauf S^liJl S_,b| *Uai Jjat if iwj£ t*>^<» tk»- ij«Ji ^ 1*-J UjUP- 
01 . ^»>ll i-L- I^juS jJl JpljiJl *Pj>*^ Lf «— j . ilUiJI SjS'lJJl J £y»UiJI *»i^aJl 
!ilp ^ t iUiwlJ ojS'lJJl p^Ud OU-Vl (_JU J SJiw l^ *^_, t «w»^Jl oL-L* 
jti j. \i[j tNTjj .<JU i>«w» jli,l »Li;| JmJ i_ikj jj| 4 CkL| ^UdU ii»^ 
./pjUll i^Jl >f *>JV Jp JjVl ^UJI.jU»1 VM ijbl ^.U^ j&j u'*±£ ZjS\j}\ 
Jail^ ^Jl t5_^-Vl oUavoII >f jJIjJ ,y UJL. ^^ l^Ji t ipjU i»o*^l cJlS" liL, 

. (3-3-6 ^JJI J oUivJl >f g\ji Jj>- 
J|JU->1 i-iLu. J.«jc;.j i.*>Ju0 tk>- J_j-^t»- jup Xibr CUiJl SjS'lJLII cJl5" li[ 
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J»-iJ . oJUJ>- *>Ju*i JUIl r|— »^ J/IJUl ja l^JljJ v-vrUJi oybllaJl i>^Jl JbJboJ 
J>-IjJI JjVl S^UJlj (LRU) l» oJL*L.| 4*uU jif obJl JlJU^Vl oUL- 
ja l _JL; oyhUDl 5/IJL1I *\& ,y LRU pijU^ v .lk., .(FIFO) i>-jli-l J_jVlj 

-til ^l i»*A*aJl J— jJ ;»JjJj>- i>*i*9 jU»| v_JLU «Upj . J^SlJUl <j A>uL,<» JUjCL«J .»j 
jUpI jji ciiij S^i ^V 4l~*^ SjSlJJl J CJI5 ^1 i-wlvo)! JjJjj J^f _^j FIFO 

J* JIojl-I 4~,L- jl*i .4pL*tjT ibli Ul l^f J* JlJU-Vl oL-L- ■ '"_■./ , ", jgs 
b-Upj . U-b. J£J oUi^aJl JJ, ja (L.U> JjJUciJ %U bop t NT J ^jf) btf Ljip 
(£LiJl SjSlJUl j* Jij: -,^f) £y>UiJl 5/lJUl oLfl^ ^ clfu**- JS U-Ui J**s-J 

t^i-J .tjj>-\ Q\A jo'Ip jLUMl lJi» OitiCJ jlfpj l)jj ti>uL^ jll>[ ^f Li -^ i>.i v » 
si. <J>V s/IJUl J cJtf ^Jl i^isJl FIFO j^ylpjJ J*«i-J iULi JIju-I l^. *1^ 
Jp fOiVl i^i-JI <y> U>« ilUll JIju-VI i-L- ^^ . 4»^» tkL ib-1 LjJ£, 



i^y> oU-bll J^t yji i^jf .ju :lu *L.Lill JUu-yi oLL. 

oU5 Jwc-J flfeJl J jtfj ij^\j U-U. cJtf bj t ^Ui .^Vl oULUll u£*d 

J ajlj J,Lii j>i j,> ^ *Lj>1 JJuUl flbJ-^ja o^dl ^ jj.j ^k^ 
UiiVl i-ib (J* |j»- j^Ll ^ 1 Windows NT Jj .oLLUll JS" J oUl^Jl jo j*^ 
jj* Jp IjJiiU Dt v^J • i / ljJI o" ^^ J* t5>Vl oU-Ul £. V^JU ^p^iJl 
.v_w.L. JS^ij uiUiJl oUJai j^pjj JU JXij JLidU S/IJJl J oUOsJl ^ ^ 
•lyt-yi II* LJkj .4* FIFO JUx-I i*\L, VM.jbJ ^.U^ J**^ tV L-Vl *-U 
«^-^' .*Ll— J5J s/IJLII J UU. Sa^LI oUOvaJl v_i»; VM SjliJ ^.Ij^ iub. 

oUjLmJI jOp y. (^jUI t jif J*p «j^f -js»- ii-U. JSJ Oyd t^Li^l -Jt* 
^.l;^ ^, t ibr s/lJUl ^jl lijj .UUiJi| J^U ;/lJJl J U-UJU U>j; i'j,-.-MI 

.oUJ^Jl .j* JwJl APj*>Ji t^aiVl j»*J-l «iJL4 b jJj Jp Jj^^aJ-l iA-UJJ VM S_>lj| 
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J£) U-UI oU^. tfd>-[ VMSjbi £.U* J,^ t vUl oUuwJ 4JLUI o^-b»-i lili 

. it-Lull *LL£ sOjJI^- 4»*i^> LW- 

VMSjIjJ ^.U^ ^Ui- tU-U J*J| U.y^. ^ l^Jljl ^I^Jl l^j^A juj^J 
OVj) iL> !/iJ SjSUJI J oj^Ijj ^11 oU^Jl Jij, l i^- tU^j FIFO pAjlpjJ 

>(J ^y S*ly* U~J irULl 0_>:> apj-o J^JI **y>*. JJ L^U-jl -^ *jli tJlJLs-Vl 

. (3-3-6 j, aJt ^j-lj 

JS a^LII .1* l y»*iJ . f Lkll J Sjijdl aJU-I SjJIJJI C* faljj J**JI ap^J. ^JUJbJl 
. J^w-Jl l^y^S LuJI i^ill ^ L^JUp If-y^l JU-I j^J-l ujl& <J^- 5/IJJl J 4+1** 
J*jJl ol*j*£ ,y oUAmJI Jij; Ljili 4 JiVl UJb- •>. Jtff J-jcl-J U-U. Oat \j,Xs.j 
iJLi-l s^SlAJl Ci" c^Jb lijj .^f oVUjcl-V oUi^ll J!y vJu-s- Li SJb'UJl 
J^i Of Jl oU-Ull J*p olpj*jft ^ oU^Jl aijl VM 5jl4 £.1^ gb t <^ii^. 

. U Sjo'UJI J^JI i»^»J, JjVI jU-I ,> <JLU. JS" 

.Ua»-f *ap VM ojbj £.1^ uii t J**JI ap^s-l JiVl U-l Jl 4=LU* J^ 1.x* 
Jbj, t fcbr S^IJJl ^5j jlj iW «lk4 Jl U-UI oaf lili .U-Ul LjJLji ^Jl 4»«i*dl 
,y SyuJ *>ca^ *LU>.f U-Uil U^ jl I il o^l . U-Uil J** i*y>£. f>^ VM SjbJ ^.U^ 
t>*^ C-y J^i *JrLJ-l v*^ ^^ ij^ SyLJtJl ^*^* jm ■>•>« (---Jli tCJjJl 
iLU* jlisJ t ^iUJ .U.U1.I tJui -^ ^f JLii f.Jio Jljf U.UJU UJI J**J| ^_^f 
U-Ull jkuJ t J^«iJ.I J^-J o*j_, .J->-^L. J»*x-^ f\J Windows NT J J-^— Jl 
gli iCijJl ,J«m iiiyu ^W ^1 ^>Vl U-Ullj Jjj^-JI U-Ui v-^L; .J-jclJL! .L^l 
LW jjjtjj . *>Jl^> LW ii-Ull tJUi 6f Jl iA-LJ.1 Jap i*^* t>^ VM 5 J^l p*^ 
l^-bai ^Jl. syTIJUl ,>• jaVl jU-I i^Uil jjL Jl_,f U-ULI v-J-i >wi Jl q i^L^Jl 

. JLidLI ^.oLiJl 

iii J U.I*. J5^ ( _ r ,aif, jaf |jb- L^- OUVl fUiJ CUJLl i^LJI oUL. SJic-li j£i 
**j~* f* Ji^"" ^'y^ 1 ol ^ u * u tij^j-^l j^ ,>• tJjaaJI oIa yy ^jj .j.,.<uJ,| 
^Uil JIjll-^II i-LJ -JU-i-1 j-* tS/IJJl Sjbl g*kj> JL* jub ,U ;jb*UJl J^jJl 
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SjJIiJl JUxu-l Jjuj J3j s/IJUl > JJ-I JLcJ iJ^Jl ap>*>J. y^itdl ^iJ^IIj 

: 4»ulvJI jU»| oUL SJ^li 3-3-6 

tiiliS' .ipUiJl e/IJiJl J ^ylt 4>wL^ jjii <l~p- iLk* i»*A*» Jjl-Lr (_JbOj 

jU»| oUL SJLpU A^-ji .l^JU*^ j^j idAUS jjSJ ^lib J~U> *»^s* jltj liH^i 

IJLa ^^Jiil^j .(13-6) J&JI J ol>*A*all JjlJ^ £• U^^J **JL*al\ jll.| oUL 

i£y»U» o\js- JJ Jj^jJl ,y U-Ijm <^£w Uxp ,_^UVl ^jll VM ojtaj g"ljjj J*^*- i 
. ^ybUaJl Olji*U ttiljli iJUiJl a»uLa)I jti^i J0JU>u) ^jll /^ j*j . ?JU*> 

SJltlS J 0^1*0^1 JJ iJ-LJl j^ CjUcA^aII JjJ^- O^UoJ j*«j j^" ilUJlS' 

IjJj .JjS'lJJI J iSL^Ui. cJlj U JhJly iJju UUjc^I 5jjL«w ~il ,_jJI_j Jl <i.«,*..,«5U 

. ifi j~*> cAjj^m is[j&-*\ VM SjliJ ?yk>j. j»-j»->--j 't$y , "i 

i>J^, tL>- J^«i t ^UJ-a)I oJla t^Jb-l JJ Jj-^-jJI jy iLl*- (jSUi" L.xpj . 4^L,JI 

.')>*■ jf *& JL>- is^aJl jU»i :Jl>- ■ 
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1 3JLULI ,zj\>Jl* JjJb>- 
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(13-6) JSLiJl 

Sml.oJI jib) olili :ju»Uj o< 



I JjU 



. JUdl jJUj (JU. «kj ^JU^ U oUuL,aJl Jja^- JUiJj .U-UU 
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iJULl *»«i">Ul_, sJLoll UJ^UI ;i\jc~A g\jl ij-t- tji£ ii~>- tiJU-l ^ J Sj^-jII 
oUL Ustt Cja i *^ UJl j*^" • **-" *>^A *»-'Vj aJJLJLI iNftUlj -tl^ll fcJSJIj 

.(14-6) J£iJl J oUA*»)l c 'ljJj &*L*)I jU»l 



IhmII jlk| oUL U*li 
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7*r4i t'U^J* cii ^ky^ ^^ •j'^I p^-rf V^i L»JUp jf i>^L^ jU^Li iA-U-* iJ f^ U-Up 
VMSjbl pAtji r|^V UJUpj .tjA+euj <M-\ *>J}UI \y iA»-lj <^j£ Aila tAPjli 




PTE J^y 











0* «*»«-» *llj| 



JUjC^JM jj 



(15-6) JXJJI 

4»^m»ii >f au. ja* 
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J oU*isJl iJLc- ,jAtaw 1*-Upj .i*jli Oli/iVl ab*J}UI cJtf lil i>L*-Vl i>J}Ul 
iwJlS" ^o.-V *j*J; _j*^ tU "Jl ilijjJll i*-i)l Oji ilkL^-Vlj *JUJ-I_5 S^Uall oUJ^Ul 

JJ i— jJ^s VM ojlij p*^ fjLo ilJb>- ojjjsfli iJjUll 4>*i*aJl ihuV C*~v»f li^ 
iaLit ^Ji .t_Jkll Jl^ ULjC^I SjjUl i»U?-ljf ilJ*. ajhjV Jp S+Ul J*o i*>*f 

.iJUl i~U)l Jp (15-6) J£dl J jmUII >y ^V 1 ^1 
J»Li>-Vl X»?SUi •_,* 4s*a^» jll»i JUxu-l ,y VM 5_)b| 7yk>ji ,j5l*i| Of JJj 

PTEjf) l^iJ^j iJ-LaJl jjP oU^isJl JjJb- JU->1 v..i«j ,j-. "iljf Up ;i)julljf 

OT SJuLlw. -_/Xr t (13-6) J&iJI Jl SjjjJLj .a>«LJI jll»l Jl jrui; ^JJI (rij*^l 

J.fcOlJ.1 oI**Am» Jj-1>- Jl ij*l>- oljJy* iSj^ i^^UaJl jU»i oUU SJIpU J oVU-iVl 

.lioJbcJl IJu Jjvis- ^3 j_jJl 4(4S>jLi. oU.<./»l r-iy PTE Jijf) JjUJI 

i^ykliSJl iljuJl oli^lj 4-3-6 

rfli W IfU .»■>»<'. ^Jl oU.jL.dJI j V^r" <^*^^ J J-m>a1I IJjfc ^ JjLui rt— i <—!l0J 

l^Jljl v-^-I^II oULJIj l$*Jy 0&y S^SIJLH Jl i*u*> <-J*r ^ iJbJ VM iji\ 

. ij\ JUl *J^ Ujup 

ol»^isflJl J*^ j*« <uy«l l-JLLJI oUuL^ i -r*s'j' (^-iJ^^ ^^ •j' i l f^ji J«. « .>... j 
J* J-^ Of J-i i>*i*» tlas^ <-JU\j lily* L« *j*Jb J » * : . ,j jl Jl Jas^j jjkj . sySIJUl J 
. J _^-£)1 jt-JJl JliCif {ja JSLi ^ oJLjS' i^Jkll oUl4*o i_-Jjj 01 . ^^1 (y *>**+*> 
t)f Jl (olxM J <-~5jJl Ji* iilSl* SJU* JLij Jj*»^JI *--iJI iuUijlpjP i^Js.3 

Jjl JU«- *UtJl (_jf itSj>-l i-2ku (J Jj_*«^Jl **s2Jl VM Sjtal pt»lijj JajC-j 
»li^ «Ja'>.,j tiybUaJI SjS'iJJl ^ IjtS iikl* ijul J 1 *^ L«JU* t^JUi . CjL>»4vj 

. SiJUJI s/l JLU J^ISOI lMI Jl Jj^jlJ Ijji i>liall oU^LaII JjIjuj- *Liil VM Sjbl 
dji J^>- oU»iv>JI Jjl-i»- *Liil 0l» tSjJUJil SjS'lJJt JJ jJa-Jl J«.**.m.j i lil i -_/>3 
(5^ .*sJl^> tkiL oui vJb£ df Jl viJUJb *U1J VMSjbl s^U^ Jazs tdUJD .SJ^li 
Sji'li C*5" y*J- ji\ oU J aall j^ *bf iw—5" Jl iij^Ul eJ^- Jj-«S3l *-JfcJI JU»o«»l 

.1^ JJiJI J*jc-J ^ij ij^S 
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t*Ji>j} ik-l* iUAJ ^ ^ ^ ijt Si\ j^j| ^ s^iJLIl ±jj. O^ aj 

Of ^ ,ijS\Ji\ i^i. ^U luui . VJ ia o^ ^J .b¥l ^ ^ .j^ji ^j, 

g-lJji OVj ^ ; UiJl l^-| j^UiJl ^Ul ^JUjVM Sjb] g.1^ ^Z^ 

t dUiJ .iJULl i>Uiil jyUJI Ji-^J oUi^il J^jb- fcU- ^k^V ** <;>IJUl 

oli^lj fJ a ..u, U^o* ^ Sisj jjluU 0I>* i^i J UjujUcJ; ^J| i^O 

^Jl c^j»UiJl 0I>JI oLL^Ij ^ i^c J* VM 5,1*1 g.U,, JtiUft iSJLU* J£] 

. (16-6) JS^JI ^ . «JLUI ^^Ukll 0I>*JI S^-i iJU ^L*- 
VM.jty gAjj, .^ ^tfjli, 5j sis o^ -jJiE ^ j^jjjj, jj.^ ^ Uj;;p 
^ybJI Jl* ju j^i ut J aajj, oU^U. i,f -jijid ^»Ui oi>* Ul+\j 
cAt^A Jib G L" U.U* $&4 i^ i^Ujf iS,Li* s/li JUJI ^ i^. tSaj^JLl 

.fcbo^ U-U* g^-jJ.-^jljll &li &UJ !_^i) U-Ujc i^U-l _,|j>jyi 5j 



Jl**i »Lu| VM Sjty g-Uj. Jp ^ t oij^ Jl J^l s^ JjV U-U. J2 x* 
•lj VM 8,1*1 e-loj J* * villi, f UUj .0I>JI gyj. ji\ i^i^i oUi^ Jjjb- 



:JWl 2000000O-200OFFFF 
i.ts/;.ly :iU-l 
(►«' :Js*.fcJf 



ZTZX 



:JM OOO02000-0000FFFF 
5tf : J--.tII 



:cM4EO0O0O0-4F000O0O 
its /;»lji :5jUJ.l 



z__x 



:JMI32000000-3300FFFF 
iiUSJl xp ^_JI :i_LJ.| 
»~ :J-».tll ..-'"■ 



:JUJl 7AAAO00O-7AAAOOFF 
5W :J*— tJI 



(16-«) jSLiJl 
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oUjJUil J**hj <J[ Jy*ji\ p ^JUI OlyjJl ij>* oV iSjJ; i^JJI cf^UiJl 0I>*JI 
Jj ^ jLdl JUII y\+ OljuJl otf lib .«il*-UJI JjJ^r JUol s^J u -£ jJi 
JJ I JU S/IJUI dl>p i^U jl i*JJ! of VM Sjl^l £.lJ^ <Jyu t i^ykUiJl 0l>*3l <Jl*\j 

.J^»jJI J iiJUt J***- ii-j>- t«dU«i-.| 

:SaJUsLl iLUI oljL*} 5-3-6 

(jilaJ CJjJl ,j~iJ J Jb-lj ?JL«j ^ ^5t Jp J * l£f C)l ^XC ijjLi if jj^jJCj 

l_il J_^»_jJI Jaii !J?-lj A-j«.JSJ jxjii of v— «£} *Sj2*a ojjLiJl Oj£j d)f i-v^ .juLiJl ol.l.^AJ 

iiijjaj ijljil Jp Jj*aJ»l JCjcII tta— J *y (jf "-t^J *•/• J^ (J iSjLill oULJI oUj 

. gjUll i>W <Juf J J^ V ^11 oUrUil bid! SJiiVl J .bVl oljL^l 

. *J saiUII iildl oU-Uil .Lid £>f oIjUpVI JiSt ,y» JL>- 
oUL SJpU if __ ajjJ oliLJl oUj *^f iLJ- IjIjj ^Ai» VM Sjtal p**^ J».«.*<.«j 

U*>- JS" tki-l i_iiiu.lL; oU.4,/tH Jil> *So»1p c l>OUfi Ua»- J^sOT- JUPj . 4>«jWi!| jlUj 

i*JiJl (JyJ- of <-*£ iOULJl SApU JJ Jjv»>ll Jjij . CiULJl S-ApIS >l*ijJ-j i>*A~_)l 
if Ji-,,,,' V ijljjJI JiiJI Jp iniJl *lj_»-j j!>Uj .oULJl UpUJ j|JjJI Jiill Jp 

tL>- Jj*ap- XP «<_1U) .LjJj iL_CJl jf inivoJi jll»]i oUL oJpli S*Lyi cSj^f V*** 

SJpli m^oJ-'oi Jl \&j* »^-\j i*-i jJLu ^Ix£ i Windows NT ^ cJ^Jl tr »i; J i*jw» 

. ill>- oU^Jl jll»| oUL 

tju iSjLiil ^ Jli« ,y> i>Ji*a)\ jli»l oLL «JlpUi J| inJtJl Jj-^»j iiUJ 6[ 
Jj*ojJL iliu«« (wJtJtJ VM Sjbj rykji r^j Jij . ii-Ull SiJjdll iJuVl oL>-l»-j apj^JI 
»Jp JJ oliLJl 5-LpU mJ& Ji_^» (jp CJ^Jl ,j-ij (J oLiLJI SJLpli ^ iikit *lj>-f JJ 
i i»K« 3lL*p ,_,* o^ij jUif Jp Jj-rfJ-l -jSJ . Jfc~** Jiij *_)»- JJ ilijj oUL 0L0 
■jp U»Jp JUif ki»!lU Jp Jj*a>JU i«JtJI C-*-b»-[ lij J_^J»f o_y3 i^inaJI *U»a^f tjjc^Sj 
*.*«a* tLouPerazzoli J-,ai tiSJLill oJu ijl<>0 .oliLJl SJipli JJ JjvjU Os-lj Jii 

jb>-l Jjj .oU«Asa)l JSL) J Jbljdl (5jljdl Jp iuj^JI i>»is<aJl *Ua>-f tVM S_jla>! mU^j 
» Jptf i*Ji J* - *^ t J-iVl jLJI £• if ^1^3^ 4CjIjLJI SApIJ il*J~ Jj.-lj Jii JUnXo/j 

.^>-Vl v-JiAU l^ Jldljj jj"f i^^-i l^, gjij oULJI 
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t<USJtll oJLa i_*^>*J . laiT^i ol>*iv» j i_..JjXJI J»LU Oj>J UjllP *bl «i>-l>-j <JJiP T^y^ 

fjk yj • Windows NT J jjVI JU-I J| i>*L*l\ *lk4 ^^M^ VM Sjl^l £»U^ JjU 



e Sr" 



. juMjII tkUl £l LL sasUll J**JI ^j** J oU*A*Jl ^ tJ iSi U U-U. J£J JSjj ■ 
oU-L«JL! sojIjJI jf <U.<»:..ll jj> oU»i*aJI jiyi oU-Uil J** oIpj^ L^j ^>^-c. ■ 

:*XfeII-c»ljL»l 6-3-6 

«UjJ *JUli oQlai* _j-* jJj L« 6J . *%** jhp Uj* Jp VM ojbl £*Ijjj .A*i*j 

:VMSjbl 

. (VM lj\i\ n&j» J (ta^../7.» »jI*V r 1 ^ lr^ ^ 64 ^Jts- ^JJ) . Co 32 ^J^s- m 

laAvZ Jp SjJliJl £^*ll j*# t)f *_*?r .ob*iv9 J tw^JjJlj ilj*^' S_^S"1JJ| *pj ■ 

J* i*i &&. L-JU-i .oU-Ull bldl <*&bU j-iUI jbJl c^t* luliill ■ 

J oUiv* JjJir JIA>1 gJUl ga 6f v^r • tf>WI ^l^ iljl^V 1 S **- J! ■ 

. Uj ***** (IjJor Jl^l Ja-1«^ Ji> 0* J~*^~ • -Mr^ 

. Jjuidl ^UU J**i ij*- gJUl U> <> VM Sjl^l gtUj* -^ «£" »lyrf .u&J 

jUp i^. J£J iJUM ix^Jl J*t J 'V- 11 S / |JL)I 5 -J b l £* U ^ «>* *^ <J j -' Uj " ^ 

-JL»il *—* ik-L*» oU-Ltf Jja>- JU-iJ <j^C Ujl^ .okwll Jj^=r oVU-j] ■ 
i «JU» ^p oU^oJl Jj-u»- Jl>-^ o^i L»^*j ■ ^JJ & J k^ - . - ^i i ^y^- Jl ^i 32 
J* »J^ (^JJI (5~JI JU->j .l*jl^r LiJ^ VM 1 ^-! 31 VMSjI^l ^Ujj J*-S»-i 

. ^JUI U>j4 ^Jl 4^*UiJl S^IJJI ^J 
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(^«- ^V i*m &&-1 Ct***> j}\ ^k&? M ^-^ J* <iy^l 5_^S1JLJI VM 5jb| 
.CjLjJLS'4 -y ^JwVl i^ivaJl ^Uv-f *pJJ Vj .OjUjJLS'64 Jl 4 ^ i>«iv» 
jjui i'jbJl Ui*Jl U*- VM Jjb| ^.U^ l^-i JjUi jJl UjjliJl . £>«ji«JI iU-l ■ 

. abJl J* .Lfc X xj 4JL0J iJLf Ijj 4>«iv> 4jL»- 
i£>»lk OI>iP i^jJ VM »jbl g.Ujj aLjC-l. ^JUl *ijU>Ul . tSybUill jl>*il iijjJ U 

: jUstl 4-6 

j»jd j>*j .<&** *o*Ui S/la fU* Windows NT J VM SjbJ ^U^ fJic^ 
ol/li ^ SO^Ij iLU, S/li i>j iyiUUI ^bJl ,y ^ Mp Jj <JLl*. J£! J^l 
Jj^jJI cj>*- £*J • •«*(•& ifjJy #1** SjSIJUl tfjli* oULUJJ ^ 4^J ^^Vl 
lfO*£_! <>« <yy ^Vl oU-l*JJ 0I>JI UJ Sjbj UJ U-U, ^kLJ t iL-lAl 
Jp SjOiJlj <lLJaidl oUHl Ji* ti.021. olj Oi JiyS tillUS" .JauxJU mIp^JI iJij^l 

NT^*UiJl SjSlJJl oljj* ^ jtijuil Win32 Ja^ ^^ill f lkJl }y m .s/IJUl juj* 

.32-bit API oLyj J oU-kdJ 

\*j*y J- 11 ij - LjLl ^>" ^Jl v~UJl s/lill i> VM !jb| g&y ^aic-j 
LAL*^, ( ^»dl Ji JUly 4 ottlSS iSjmi ijSIJJl jtL. r ju^jj .oU-Ul 
iiUJ iLl~ c? Ic-i niAUJ aui .oL*l£Jl JJ ^ ^J| oUVl oUf Sk^ l^Ji^y 

. tfjliU i/iJUi -^ »|j^f ,iaV i>^UJl Jp jloo- oL> 

*bVl v 1 ^ 0^-f <^ cjj — 531 j^jtfl «j> Jp VM Sjbl g-Uji JUc-i jus* 
.i/liJl Jl JKIIj Gj JI Jj^JI oiwJ VM Sjbj plijj l^ 



««Ti,i,l 



.Windows NT f lfclJ (/ UJ-> jSjll *NT Jl>J! JLJI J^iJl gJU, 
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i\*M 



7 

J 



aLUI Ji-fi *$ Jp *i Jb'UJl ;ljJl dj^A NT ^JLidl g-UjJl jjjk. 

jjp jJpVI OliJJl JlCmj .ijLtN j» \ e j.-j*.*,\ (j_ji Cf&b (>• t^^ljJl ,>• j*^ 

oliJJl Jj ,>. Sjijdl oUUl obj (*ji JtfVl «JU-I oJL* J •_,£) OjVl ._i%Ji 

JS" *ij>- jjJj ^JJl J;fciJl ^Uaj £jA ^ . iJU«P o^o JJ ol_^JI j»M Jlf 4-ij . JjL-VI 

>Uii JUj^I ili-S" aIU ii->. i Windows NT J &*\J j&i\ oCLJl slyJl jLL" 

.sij4l ui£)ij ^^Ji 4XJ1 jp jjuidi 

♦L^llj Windows NT jj^ki *Pj*f jj-A* Dave Gutter JL* n£d>cl\ li* «^« 

.NTilyJl jij tf lkll ■ ^jJl. 

oU^II ,y ^aO*^ tfj~~c iJsfe j&y NT SlyJL) CJ -»J^I Dave oJUb OlS" JLil 
Jpf ^jL-foUJS^U £5 jJIj ^J>dl JJuidl (IkJ jl^ JXJL, ajJLI d,Vl .-iiUijJlj 
^ku-j a\jM OjVl iJSlbjJI JU*i-iij .I^JLp u^-jili JLiJ NT ^JUdl mLj^JJ 
iliULl o!>U-IJdl JUxl-V ^baiMj .4_pJ^. oU»!)U *L NT^JUdl g-UjJI 
ilii jp lf»« JljJl Js^iJ .abJJ i^JLil *JjUl jt Jlu«* J Si^-jll'jjp iliU-l oljutJIj 
JS" 41/S ^j .oljl/ll iU£l jUj JJcJ^I fUii oUl fljicJ* ^JLidl ^.U^Jl 

: .NT^JLbJl .g^Jl Jl oljI^aJl 

flkJI NTSl^Jl ^S iSLAdl iySiJLI oLWl ,y lj\j AtyJ? j&y JjJ* jtj 
Richard j£s \iij .hJju Uola iSjjJau j£i j*jfl'jjj* ^jj^Ijj*^' (j* Windows NT 
r-iji) Mach J—i-i^JI f U*i *LiJL oj^ltjj y» *li lill ^ ***t**jj J^ * Rashid 
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•Zy J£) iciLUJl vl^» UNIX l\j c^*f oil . . . j (UNIX f IbJJ ^JL / . 
^yk oJi*j .«ikJJU oU^Ullj a^-j_/ oUo}Uw<»Ml c«»w>f JuJj . . . . ;joo^- iL—j jl 
jjj .(jjJio i$.Jit Jp l^Jis* S-u tbU- SjiSCj iLwcJil J-iJdl iJiiV £»iJ-! *>«-£jl 
t NTil>JI Of jjjp . J*- ^1 Jl l«SV*.l IjijU ^ Ijil. ^ Jb- ^f Jl l^a-l 

: SUA s^ 1-7 

t» — aj . Windows NT J 1+* f jl* y> L^UL- -jp JJuidl *lk; oLJ[ J*a* <j| 
jli .JyLJJIj oUijLpjjJU iiLil cflk: J fLjil Ifj jUj j^\ ttjJLJl J[ oLWl 
»UiJ lji~i> JipL-J . iu** *lf« ±J2 <***■_) li] (^>- jl ( j>j UJLiJ t-^ljJl »l$JLl oL«L...ll 
.My, JJuiJI fUii *Uj Jp 4 oL.LJIj oUVl uu ^lj jCiu Ju^i' ^1 J-i-idl 
j«u*jf ^UiJl JS" oljjJJ J U-^f (_4-J d)f Ojj ,>*}JI j_}^C j«c3 d)f -j^j; oUL-JU 

.UifoU^I 

^ . Windows NT J oL>i~*« SOp J oU^I jp oL-LJl J*a* Lu -b>-l i^a 
NT^JLidl g-lijJl ►^ t^^iJl i*li;Vl v^j -t5>Vl icyiJl iJiJbU SJb'Ull tlL- 

ja JjL-JI iiJaJl J_j . £*ji)\ idkjVl JJ t_-Pjl-J ^Jl oL»L-Jl ^y <£/4 C»-Lit iaJ» 
ijii ,ju iLUS' *JL>U-j ttiiJJ -jP UtfJpJ LpSCJ .Oljljill SU^ SlyJI l^A^j tJ.jii.JLJI *UaJ 
ilniyj AjUi Jl el_^Jl _^P dUlL iiLcAl CjLJUjJI JS 1 jj^T iS^JiJ ■ £&*^J J-.-*-~"Jl f Uaj 

*IpJvU-| ,yj» {j& oLUjJI «JL» Jp Ja2i IjjJi* \ c S^ (^JLiill g«lJjJl Jal.-j .J-^il 

.SljJl t_4fUij 

: <u--Jj fLfi /«jjl sljJI JLLj tNT (^■'lj.'.jI piU^Jl Jl l*j*jj ,jJl < ojUs^JI Jl <*L<»1 

. JLLdJ i^JLiJl aJjJl>- ■ 

. cjI *bix->|_j oUIsli« Jj^a?- -JLp iJjbil p^ljjj oLJjj Jl »5^>*Jl Jij ■ 

. ( _yU>^U (_gjl>»C oli-Uil SaJOo olj^« JLio ■ 

. -CfL^^JI iilkJl j_| Plk2^1 Jj-^s- -Uj AkJl SiU^-1 oUI^-1 »l jl»^u»1 ■ 

•j> ^j^Vl *lj>-Vl ^^"SUy . (jji» 5JlP J ^Juidl ^U^l <Jn /jp Sl_yJl i_j»JLyi 
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L^*1»Ll. £\£.[ j^jj tUJL* JiCiy .;/IJUl j* Lf slyJl ^ V t^JLUl £.1^1 

^-J UJLiJ Oli (t£/U / Js^l f 1&| ^lill J-^aiJl £>-lj) 4*l»li« i. J>- Oyjj -Lid 

i^Jw. OjSJ pIvMj Windows NT J J^ill gjUll .Lc y>j 4 slyJ| .Lc J fcb SlyJl 
•1>J1 5>~i C^S" JUiJ . gJUll ^U; J oU^biVlj *bVl 4i gi L. j Jli Vliy liljiy 
J*>: ^11 dUL" / iu^,, S^Li i_Jk; jJl jiLjil dUtd assembly IjkJi j«- « C WJL 

. «JU1I olj JUt Jp 

s-ik; .oblSS j^Vl tf,Ltll ijl^lj ^oLiJl ^JLidl ^.U^JI Jic & sl>J1 ^M- 
oUJ-dlj IfJjU -yisai ^U. Js, <oL-LJU &UVI oliKJl ^ oL'KJl *JL» 
s/liJl ju»d &UJI J>Jlj L*5UiJ| xp l**^ ^jJi ijj^i ^^^-j IfjU £uVl 
J=« — *Vl ob'KJl <y <p^ pjuc-j jj| tSlyJI J oUVl iilSJI Jljj .l|LiJ. i^sJijij 
obltf .Lyj ^j ijffjU U-UL .jX^II J* slyJl jpU jJIj ilyJl oL'tf Lf ^j ^Jl 
oli^ll -jlAi^fjf o^lj iijj ^15 J* ^JU; ^s-s otsisai pJi*. ^j^ .JuJLLj 

. oljJl JJ -y 4JyJ.I Cy]\ 
i * 

*l^l .Ip-k-1 ^ ,i|jj| iLU. -yl5 i^^l fci* j^i-; .j^jaii jj^i ua ^yy^ 

(^ tV" 0* iUx: -* oL ^ S ^J (DPQ J^> Ayr[ •lpjt-1 jflir, (APC) ^Ijj V 
APj~f j^as .SUJI iJU Jfcj UM £L[ rf\Sj utlill jfc l«j lr ^| /J^jJl 

^>^-j t sl>Jl ylJjj tsijji cJUj t iljJI v^ <vJ>Jl oL'15 -jl^; #v iiJ| ^jb- 
^.U^JI J^^j .si^Ji cJ r j t slyJU ^LS^II pby\j t iiyJ| iij^f ^ c5 |yj| 
^Vl OUJIS3I .Lijyj l^JjUl, slyJI okftfl mJI oVU cLuV slyJl uiJltj ^JLSdl 

j- *j>- JT uV t^« iiaj ^u j^j ^i . j^ Ojj ils^. sl^Jl rfc ^- u*>j Js 

suji ^i -up s 3 ui^ ^ aaicii ou-uii oi^ ^i ju, ^. .■.lau-.'jUj 
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: k*jjjij v*^l #j^ 2-7 

ijljll JLxu-,1. iLl« o|>^ ^-i J JxJSJ JLLJJ iLli iilfc^ sjb-_, ^ l^\ 
^Jy *L&V, .UuU SjaI+I ^liJl ^ij ^ NTsl^Jl ^iJUJ, ^ Ji^-i .U.UJU i^JiiJ.1 
il^Jl j^" 4 iJl> <-»j>Jl JjiiJ Uxp, .uJJtJI ilj-o- ^ LJ^J ilf* ^j tl^JLJuii" 
iJU Jib- ,1^1 _^ JLJ\ JjJjsIIj . y* ^»L- JjJLi *JL* JLLjj l+UaJ SJbJ»- i^i 

»■ - "* 

• "'j^ 1 Qy ^ °-i* -^ ^1 5-i^Jl ^y^-j* . SJUJb>- i-*i JL»j' *jbj s^lkLl *iS"Ul 
^s oU-Ullj viii) sljJl ,_^ Ci5 Jp- i.Ull oL^UI ^ ^jtfl II* Lu, 

• JM Js-a-IIj ~*}jJ±\ : gj^LI <V d>- c yu 

:Udl ctfllSj SljJl U-Lw 1-2-7 
.j^JciYijjj^i x* sju^. ;lo ji ^l^ j^- ji^ j^ij ^jji 

. SlyJl vci -jitS" ^j*^ ^jj| 

lf»-l^ ^1 olyLdl -kii ^yuj SJLjiJ yj jrtS" -j*^ SlyJl ocJi ^IS" 'j^ly, 
ttL-U* ^'15 ,y IjL^i Ifiji iijJi ^a^j t 4jLL. JSvio . JLidD t»i]| gj^j slyji 
slyil- i*i, slyJI U-U- ob'U 0* «*JI (l-7)j£sJI ^ .slyJI-Ul*. -yis- ^ 

. J*^l tSj^-ll oli ^JLidl UjJiy 

Jl ijj> sijJi u.Im ^ 6s* t ybii ^i^Ji j* (2-7) j£jji j _^k, ^ 

SApUII iJjO»- i^Jjfj ii-Ull ^JLi 4JJU; ^JUI JL^VI cJJ\j (U-UJJ ^ykliiJl OI>>Jl 
iU* ^^-Jl) Jlis-iVI i-Ji-iJI ^k-j lL^ oUrUJU i^^l w^^lj U-UJU i^yAll 
2-^UjJl $. ^kL-j, . slyJf U-U* -jJIS" J 5Jj^-li oUjULi ilyJl j^s .(gJUl 

.el^ iiJij aUJS-1 Ji^i. -_,p Jaii oUjJUil JjJUjjf S*ly (jJLftdl 
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ousisai jjj> 



(VADs) ^UUi 




U-llI ob'lS 



Cl-7) jSLiJl 

:ljJl i--i oltflSj :l>Jl U.Im ^itf 



y-uijii? 






oUivall JjJ». JJi 



(2-7) JS^JI 

:ijji iuu. j^ir 
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oUjUl ^ ^J* y>j . iljJl U-Lc jus ^ (ju^- jtf j|yj| ^j. j;\s ^ 

^Jl) v^iJI SOpU ajJsj- W U*f J-ii^*j -.i-iH Ir-ii ^Jl <?^?l *=J>JI <^Sj 
Vuill ipU-l i^Vlj (l^JLU i^dl i^i sopUII ^Jb- i^Jjf ^ ^JLii <jf j£* 
. gjjll v^i *A»- ^ sljJl <~i oflS l^a* ^1 ^ J5^ i^ll oUUI ^ fc^ 

.219 i»^Jl J* (3-7) J£JJI J ^1 v-oui crtU- £j,j . JuidJ <0-U v^Jl 

£.loJl Ji "-^IWl ^i^ . sjj ■«►- iy^Ji g-Ujj * LJ ij L. jup otiJl SW*- «jj-> F-V" 
js*^ •L^' t^-^-iJ ii«- oJlSO i>—j U-Ull SjIjI ^Ujj jJU <!_;». tNT^JUd! 
:iJUJI ol/U-l ^ i*JiJl gbs t U>L<i a*, .1^ b^U ;|yj| yj jjtf 

iJU J l_J^I i*^ Jaii j-jjll ^ t UJuid i*i -^p vi^Jl -up :*ljj^r\ ■ 
<*-*J a^ .i--tJI «I* Jp <yL- Jjx; ^jjll JuL t ij|£, .j^ JbH>s Ujupj 

. JliJj Jy>-£Jl ill»- ij*-lJI J>*-U t *j**J til (y^** 1 Ji"V PJL^' ^**i ^-^ : Js*"-*' ■ 

L^IJj *L^lJJ_jl Ijjpl *JjJjU 4*aJ< J*«ilJ Sltlll 1 ^.H j ,'l La| (1)1 (JJ 4>K^JI ,Ufl.'J jaZuUI 

■ylS" jlkSj iyvlJl ^U:..7 : <3^L» si* J jlkJ^II ilU- J_,>-j v«JLll ^k-j :J&£i\ m 

jUisiJ t ^l '^^ . l^—i (jijiJ OcJtJI 4;>-jj Ja;>>Jl ^j* fUiJ /^c^^djl t A.- « ., t . ! l ( jP 

l^bt jJl jjljil ^ JLidJ Sjj»U cJl5 \i[ ipliJVI aJU-I i*JlJl Jwi : OUiV' ■ 

- - "if 

i_»jb^ jjc jLcJ iv.U- oLlKJI Sjlij g*\jj> £**) . viUi /_,SLc M_jl S-*-J ( ^j15' 

^k^. ^i* tiyJiJI J\S Jl ^J- J* i5_^4 ^JLidl ^li^l 01^ lib .(oLJlSJl 
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JizJ o^3 \aXs- jU&VI ill?- J o«-!tJl 0>& .rr& J* **A^ jUWyi *H»- £^ 

j^pjf Sj-J^* :0i ; '^- »y *"** J *-»y (**■*> ^1 AjJLidl ohilSCIl j^SS 4«< T *«-lJlj 

«. Ja: ,,. * j A.^ nl l 4-jlJJI (j^-i* ^ku7 ^Jl Jm»'„,l,l <_jcJi cJjJjj . 1^1^] JUP Sj-Jjll iJU-l 
/ J>-i i±+* >lil ju* S^J^LI ilU-l Jl <IiJU -jJl^ k.Jij ajLL. J5Cijj . -Ltdl *L*\y> 
aJU^Ij^ * jh: ,... V j jlla^Vi *JLp- {ja <_aJULl (j^i* jA»£o ,fiJI <L«.*JI cJLiy . iijlLn ^-j?- 



oljLij jjp ^j) Windows NT J j^tllj jlkJVl J&Jf f Ji^-J jJl ^» Sl^Jl 0J 
fj^lj til*' J^^Ul J*»J Jf^ iLtlj. jflj JS •jlsii . (NT ol.Lfc-1 M-y ^Jl POSIX 
o.b- ooi-l -y'b: ^.p^ sly oui 4**dl ( ylS' ^^4 t ^t*i .slyJl ^jy oUIS" sopj! 
*JU-I Jl £jydl obis' V ,jp il_,j — . st^Jl djZ .i\jl <lil> .IHll J5\S tfj&, i\y 



i-j»-i ^SlS" jJ^j *tii| 




juai.tai 



~((±>y) "J^I »-ly OJ l/L- Ji-V 



(3-7) JSLUI 
i*dl oVl*. 
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cJlS" ^Jl >~SJii\ cJLi; l^li cv±JJJLj pi" Ujuc-j .jl»- JSL^ <ijJLl Oylj>*JLJ Ui, s^jll 

cs£j/i\ iJjJb- 2-2-7 

i_JLtJI JjJU£ i^-~- (k-Ji^Ji JLiJ v_~jjj JUJb*J <L^ijf .LLi SljJl s-jj^ J i «* „. ; 
tjci liox^l lij ijiui XiJ jtLiJ j^>-_j SlyJI <-&yj .(jil 4j_jJjC» diil AJ ,J*T *j^J_}ti 

n,^ L.Xp t !>^iUJ .Ifci CjLijf ^1 U-Uil ,j- l^jf J* JL-J^ 1 J-^ tl-J-V 

*Jjjl ^jlin fllaJ) *i"LfcJU A+ejJut 1*j>s?jA AyJjl ,jyo 4jli i^L-ln* JxpJl ,_$*jJ fUii 
J*f Oj&J IfL-UJ ^jtiM.J) ijc^l Aj^jVI i-julJl J-^tj .(/>UaJl jjJl* LS ■jy. by** 

. .LttU.ll ji*- S-U-UJI ojl* 

LpI*- iijj*i\ oliLJI oLj ^» «-j*>? Sljill Jii^ t «_JLiJl iJjJb- oljly iljiM 
oULUilj .LirJl Jo^j ,jJl t-JLtJI f-j jjll *^IjLj SjipUI i_>lcj . f-j^il oULj 5 ju-IS *~»Aj 

J£] IApAj Ijuup iJll* <!><>& "^~»«J t oU.a../a,ll ^o <L l ,.» L » ,**!>" <J cf* *«s*-^Jl »JLaj 
oj^>-j1I v_JLiJI t iJUl i>uL,oJl Jp (4-7) J5^iJI <j Ol olLiyaJl ^^ . *ijJ*r 5^Jjf 

ijjcsi Jl i«-li« ti^ljf (5ji~» 32,NT (_jJLidl jvIj^JI **-ii tJSwJI j^»ji IfSj 
V^ 1 t#* t31 til 16 ^^J^ 1 oli (J^ 1 cJ ^ JI V*- 1 "^1 ^j^ 1 ^J^Ij''*^" "^i^ 1 

Jbt d)f Jl J_riJ *^jf J*^ ii-iyJl -Up fjU -Gl> t «JU» iljJl>- F-j_jJLI ijL»o L«JUp 

»5j .S^U *jj}j[> ^--i-i M ^J^*- JJ J**ll ^-*pl V** 1 J^ Jj*^ *J\* iS^iJ *?*•" 

y*£) 15 Jl 1 <y t:Jl i>b^ , i,J:u l £• 'b^ 1 ^j^ 1 ^ J f^ 1 J v*^ 1 r 1 *** 

ju* Lf^jf Jlu fj^l OV Sjlioll *i>JjVl <_JLiJI o i* ,_,!-; . (flkJI JUxu-Y i^JjVl 
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SjJjVl Hjj*. 31 
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_ jwiii cjyi 



_:>ll £j/i\ 



•>»l+l v^SJI 



CPUO 


CPU1 


CPU 2 



(4-7) JSLMI 



fl^il aJUL. fUai Windows NT flkJl j^ t&J .(UiJl iUi-1 cJj JlUi-V JLidl 

ijjfcjjl CJtf 1i|_J . J^liSJI jJU»mil CJjJI i^»J- UJLLj Aju Ow fj_jll /J»li t ^'i" 

i-jtJtJl L£j-tf ^Jc£ tliS^Aj .o«-iJl Aj^Jjf fj^ll (j^jt iS^** *i^jt» V 1 -* (j* **l»l2ll 



221 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



\Hj u-iy ^ ji-^ji ^ ^ t ^tj| jjpy yyc ^ si^j, ^ jUl ^-j^j, j^j, 
^'ly^ 'jo* 7 'jv 11 ** **-jJ J^ >^" v^i ^J^-j t ^t»i .;l*jji ojk^- ojisti 

***/• •>* ijj\ X* OpUJI ^^Jl Jiji; t ^| . ^ ^ / J^ fli , ^ ^j, 

W ** LriL-^ itjjjll *^Jlj *k-yu &Jj\ x* c >l / J^ jJL 0» y J\ uSi\j 

4j*J Xl>Jl ^^ t ^uLiJl .Lis ^jy ^^ J [^ ^Ji ^^ ^ ^j- ^jj^ 

.iJUl >Vl i^JjVL i^J! si>Jl ^ iJ -up 4j ^c, gJU. </ Jp Jj^idl LA ^s V 

M^€ (gjl** J 511 ) s ^b V-i sl>Jl ij>' t f UiJl J ^ ^f J^,. ^ x* 
viiL- jjj L^jf itS> gjjll l*JUU, U5>dl ^oLJl ft s_JLtJi .JL* ^.j /iJb JLidl 
V^ dj*» **+ J»^" £•*=- ^ ,lii »- J *^l V"-^ 1 JJ-X «^l* - t5>Vl ^i-iJU USUI 

. IjJL-U, Jp JLidL! J»L&-| ab~ (jy-f 

Jijj lilUJ . vuiJl liiLr Jl JILw, Jjx; Uijdl i^l" >* 'V'-i ' «■'.<? Uxpj 
<^»J (^i) • La-^" v£ ( dpc ) J*-> *W »l*Ji-l oLljj if *f>.y. *£j& *j*iJl 

. (3-2-3-7 pjJl J DPC oLJjj 

:^"LJl Jjjudl 3-2-7 

L.jup jLi .ijJb>o Sjlu- ijaJLLi' . ij^iJl ^jji,. jiai (^JJl jls^JI J^UI c,-,1 cJjJl v^" 

Cjjl 1jx}\ i^J. zyu Y, a-^ iJU- ^s; L.JLLP jf jl>u-Vl ^a iJUlII ioulll •_ 7 SUi- V 

:.lof iJj ai-l SiUi Jl ^Sji ^Jl jjjWi ^ iii.Vl ^y^, Jbty _ Jpf 

iJU j* yd} c^iJLUf / lliOs- «_)iit oui t ^i. _ ijidLI SjaU- oui ^^c Lx* ■ 

.jUiiVl 

.jlko^l' ^^" J^^ L»' J ^jf <_^j L«Jl^ ci^JJI cJy a!*^ ^jfSJ Lo jup ■ 
•V^ *i>l>f (J*r^" 2*^ ^U* 1 Ulie ^J) tfLfcdl ^UjJl jf ^Ll j^u Ua^ B 

Ml 

. iJUui Aj*J ^JUI iL^. ^yS-kJl ^Li^l J ^JLAdl ^U^l ^^u L.Xp ■ 
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J lfiw»jj tjyw «JLu Jp UlJ JLidJ ovJJl t\3cj[ yk iljasM kL«j j* ooAl Oj 

.JLidl U.f fa- uf gj\ J*i .tils' ^J L**tJl *l£l ^ -H^ll *JU 

^L* Jua- t-J_jil aij t UJLi- Q*>\jt j Jbu _jf Ji-^J- cJlS" ^Jl i-cJJl c-jfil lij 
juiij of f- jjil J* c illi-i jif 5j^J_jL i-i-i JljJ L» j£i aJdU »_j*U- t iuJ^ *j^L J»» 

tjuj LS" t ^L- JiaJ J**»«J oLfl^l **l>li« 9 jjll i-Jiaj i i-ui iiuLSJj . S JLidl 4..<».t,.ll 

.SJLJI 1>J^S\ Jp (5-7) J5^JI J 

oU-lxli *Pj—j ^a?<J f-jjil oUL sa*U si^Jl Ja*»»j i^JLiJI ilja>- Salpj aip 
J . pJUw J5 UJLij ^Jl i-«-lJl ipjij (iiijdl i-«-iJl Jp J**j ^gJl) ili_^LI_) iJjJLill 
*iiU ,y j*t i^Ijt; v^i jLlo B gjULl Of (A gjULl Jp iJUJUl) sljJi jJU c JLM.I IJu 
B ^1U1I Jp ilU-JI Ju*i3l <*iiJ «jjjJl iJbli. sljt/Jl iwik; . li»a». sj*l^- i-«-iJ saJUJl 
JjdJ _jJ^ t <jf i UjasLl SilpJ jj^U -jp iJ»U*JJ B pJUll Jp JiiiJ jJl »|yJl >■..;>-:.. J 
Jl 1 \>ni>*.ll i-uiJi .k^ iLo . SJbaJM A-«JtJi J} LfU-U ji\ 3 aj^JjVI i-*-5 ^ L ^- M 

^jj . oik*t ^)U. Jp U, t Ub-V l^Jjai- £jjll ij^^r if-iv JJ £jryj SjJfcbL-l iJU-l 
J 4-uLiJl <L>uiJl f-i*y 'l^yljj Wj ityLaJI <_i_^i» J >_.«,t.ll ., li«» *-v»j <**» <if 

jjSL— Jl Jjjudl uJLko pJUll *•< ./ill Uij ,yL~Jl Jja-dl *ljsrlj i-«Ji JL*- j* 

: LjJL*^ SjUIj iJUII oUUl Jii>- ^jUI 

. ^«l;^Jl ilap ■ 
. giuii ^u j^L-. ■ 

.<Sj>H\ J4J,I oLjK ■ 

.slyJlj J««7...,ll (^aSi ol^j^ ■ 

. (iU*ll oUi-^ JjJb- JJj) L*jJI ■ jAiii d^- Olj^Jl i»^j Ji ^i> ■ 

i*JtiJ slyJl Jar ^-oaSj Jp L>«iaj oUjjJUil «a* sl^Jl iiijt t ^yL* Juj JLid 
o^j^. vlJI cJU ISLj sajaJL-l t^JLiJi JL- :l_^l Jl*£ . ^^ oScJl ji^. d-jaiij OU-I 
a« .l(il_^p iH*J yyj ^ oU*ivaJl Jja^- JJi b\j* JU- L^i* liiiifc U-Lv. J 

;a,ail v^taJ iLoJil ^.UJl .slap J] ^5^1 /^ t sljJl l^ ^ ^Jl . j_.tk-.-Jl JUpf 

. JLixlL; i_Ji-iJI fajj 
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CJ^ll 



A 



(5 iJjVl) 



k__i If liu^l JU-a: UJLia (^jLLi i^i 

. JJjO^ isle) .4 iyJjVl X* Jjku i»J W j r; 



jJUll jibsi au J v^ii ^ >r ; 

.B gUl ^ JLyl «J,U. .JMj B 



J-^JlfajU* 



(S.Wj*) 



gJUll 

B 



(3 i^JjVl) 



au- jlc iii^m ij^iji jui 



(4 iJjVl) 



(5-7> JSLftll 

* 

* - . .« 

5"t_»lij_JI «jji~i J— i-ij 4*aJ» 4 ofl.li 4JI&4J *^j 4JI j^j S-ijliw liA jJlfl^l /w* 

l»JU*i . l\jS\ iji~i> Ji^j *j*** ***•* <j^c V t lJpI i^JjLi i-jui Jls -jj» NT ,j JLSiJl 

l*il^JI J) . flliJI J l^j^-f 4«**t:if ^ Jpf ^4>l»T -LLP Cl*Uj Ji^iu lf4* c«l_yJl JiiiJ 
ik^Lj olyJl *JaA* Ajtl>LiLa (j^£ tl^juLJ jJUJ ajPjj . (4**JtJl /*jJjj ij^C ilijlj SljJl »**? 

.>tja-Vlj «*1>12U SJjbu 3-7 
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JJ tS/IJUl J J2i~. gy Jl (^jjj) (J^dl Jij> •o^t* gll-il <-«i)i t*Uli-l jf 

.(l^ijy) \+£i *UJjjf (l^JLi-iJ) L^f .^ obijlljf gJUll JU5L? £>' / J>--dl 
iaUj /jSlc . iu>K i»-Lu JLAj •j* «u ^~ , lj' *^>- j* *bt^Vli c iLUll i^-UI j^ 

<li»l Ja*£j . *-JjjJaJI ijjb iZ*£ oULJl ^jJb rut fv^lijJl ,j-ij Js**-^ oUliwVl jJjJ 

<*— iJl *LU>-fj i^dl Ji*ll Jjy oLJU; ^^j S/IJUI Ji Jj-^jJI oLSJLfe ol.-bii-.Vl 



.MIPS R4000 ^lUll Jp fjAa-i (^ *Lii-Vlj inUsi! *J,U J* JUl ^ytJI j5jj 

J jj-iJI A^-i iiki ijjjL l$L*e Jl i5>-Vl |^*LiJI Jp Windows NT jJaJ ^Ijj Mj 





UpdLUjtu 










1 








4»bUu ^ 




iiUll £jj. 






















f UUI 




- "1 




1 


flkll oju .Uje-|_^. 


> f UtJ| ol-j*. 












jUJI cl.Ut-1 










oil* IjJI ol«t±~>l *~ 








(.USL-.1l jU»l) 






i s 


Oljull ol.tt-l 


■si 


" •bs-yfju' 


- — i 


, •Ut-.'JII iJjli. 


^Uill 





























(6-7) j&ai 
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:»JL*ai1 JjL- 1-3-7 

jj . JjiiJl fib J cuU ^ J| j^p^JI Jij ilyJl V J| J...-.J1 J*i j, JiJuJlj 
i>^ J*«j sa^ ^j NTiljdl u**. JjL* Jl fLci\ ^lUll Ja, t Windows NT 

Jiy cJ>- J glULl J3 -^ ilt^ai oUHillj oUUi^l Ja^ j^fc ^p -jU. 

g^i 4^5tUi. .oUfl^JLjf ibJl ikj^ L.I oUtUilj ol»l£u,^l jjy -^c 

^ J^ i>* >^ (> i ~~ i11 — li2=— 1 g^ Irt tab* il&u ,jp ^j** Jib fj*>- *Lii^l 

lf~* SljJl g ja -w jf ^J»U. jjjj ^>. / J»o j^*. ^k-o t Ui. JSLiy .ollfl^ 

!Jv>*all JjL. JaL" ^Jl Oj>ll ^ (6-7) J£Ul jw^. .oL>l^ iili. jlJU^ 

iJjli* JL>o i**JLll JL&j" SijU* S[yJJ oUjLdl <u* »^j .iutUil J -j.1,1 JLcJl <JU- 0j£ 

J.KII JLJI -_^ ^Pji «■>** -jp 5jU SJL^all jli,| O^So SjLp, .*Ui^-Vljf iiUll 
. glUll p j .»..< i? i^ul JL- jtJcj t JjLJI j, — all J ^i IjSj . ijtiJ 

^ n^ykUall OIjtAJI oULil-1 jj^w Ji* t<~£j JS\J±\ \jjuj SJLvail JjL. jji 
C^Vl xlyJl Jl (J^lll Jjfcy J^ ^JUI vjjlill iJU Jli-coVbLl (Ja^ J 
tjujj J] j^dl SljJI Ji; 4 jlf^ **J»U* tjJall jlS 1 lil t^ .iiJLLlII olJb-^Jljf 
■jp ti^Jill 2^ \h[j .^Uil jl^»JJ jl<JL-l jjw Jj tf jiydl (ISR) iJ»Ull i.a>- 

mU^JI ,j *UaJl oJb^ ljA~5> Jl *i\>«JI oJLsflll J_jLt JiJ c^Uai i«Jb^ Jj clpJCLol 

. SljJU ,y ULI *.LSx— yi fj^. *la~-\y i}y>- j *SA\ ol*bii-Yl k..s^j . NT ^JLiuJl 
._^f J-^ij sibtL-VI *J_jLJ.I_j AlkJI i.o>- gjyj i»tUil «i3jj iJLJl *L-iVi 



:iJ»Ljll ^dJ^J 2-3-7 



•JL; Of i-ji ^jJl r-jjLl / J>-jJl ijfj j* ibJI ^ iLiUl oLl*ULl S^U jJUaJ 
Lr a»Vl JUxu-VI Js*^ 1 flkA i«tUlL »jl Jdl »^>-Vl gSj . <*JJ*\i g\z£ Ujup JUil 
Ja fju glUili .jr>l / J^-JLlI oULp g CjSj>\ ii-Ull ^\j jij, ^ gJUJJ 
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. f U JSLii ^Ulb SjIjl. s^-f ^ «^iJl oliUay ^l^iVl cM\j~j ^liU oU-^j 

iili. j|ju«1 :lyJl gltf-* t^i*i .oUUail jJy UJ flbJl c4?ij. ^k-J 
•^ .UJ1 ilyjl gklj, . vu* JLil Jl LJjJV J-*id, v»AJl c jji j-i»J c^fl.* 

. JfcLI Jw 'J* i*Li^-l ^JjJjf **l»l*« *+!*• J^ ^^ L| 

,^/bj .oUtUJU t 4*Mill fjj* ,_jfc-J t«l>Jl «J-A< Jjlii 3-Pji '"^J t_~?w«J 

s^r-Vl iuUl-' *jjy .**WaJJ *-**•=*"* J 5 ^ ^ <#->-> <il^ (ISR) iJ»l2U i»a>- 
«>• <^>^Vi gji'VJ iJ»UU iJjl^ okJjj 81^11 jijU jW+l oUtU. iui- ISR olyjj 

.oUUali 

dUi ^ .NTSljJl If^OJ ^31 oUtUll gl^I «Ju#ji JUJ1 ^^31 pJJl fa-* 

l^i JaUS jJI WijiJI Jj»- j^-y £j£ I4J L? tintUll *^-U* dp- v^»l Js^li 

:c^jMj lifLkULl ^1 1-2-3.7 
c-jj^j . oUtUll y> iih£ f-l^jfj al-i*f Jl i-»j*dl iibiJll oU-UJ.1 Ajku-J 

. JJuizJl fife JJ ja *ijyS.\ (IRQLs) 
ol^Jjf j* IRQL olTjJjf <-ib£j . l«a^jV Uij 0UI.UII IRQL oLyi^ iJIUt 

^^Jitjf IRQL V i> 2! 1 ** J 5 " i#J^ ^-^ aL ^i ■u'yUljf ^"Ull ^>J Jt* 

xJUll i_iv»Jl lil Ir-slij Ajk...* jJl aJUJI IRQL oLp_f-*. -y **j*f *I>JI <-*yu 
i«I>Ull A^iy ilfijJjV Uij ot*tUll fOitj .(^li tiJU apLi) i^»U- *jJ»U« U^c 
Cr* ( 1_7 ) <Jj«M-I ti ^^J' IR Q L cjbyu*. gui . j^f Cjijl i«l»L2u i«-l>. Jpf ^JjL 
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aUI oUtUi 1 jl^Ll jj^ Jj %j JpVI ^yJLl ^ IRQL oby^ -^ 
.SljJl UjXrf olrfl^, oULUu APC^y^j DPC / ^1 ^^ oUUi. <^y 
&UI UiJl i* ^ VJI lib Wi iJ»lu j;^ ^ ^^ii^i irql ^^ 0L> 

.oUVttll JS J,^ c li i^j 
JU^lj x»j .l^5t-l gjUli gjc-j ^Jl oUkUll ^1*1 IRQL J^J JS" aie 
i (7-7) JSUl ^^j |£, .^AuSjf gJU IRQL ^js-, ^jy- L^i c slyJl ii J vci 
£* Uj * Jl^l J^«JI i*j=-* t5> IRQL tfjs— oli jJL^. ja oUktilf gILli *i»U; 
of Jl *J>>jf Jl^l iSjS— ^ *iJ~* IRQL olji.. oli j Xa< ,y toUtUll «-^ jf 

. 1K.QL. (_gyu»* Aui.'J 4^Jj ~iij£ 
JjU U Uij 4 -u,*u£jf jAili <iu>- glUll IRQL iiji». SlyJl Jai J i^ *»,; 

IRQL i£y~*A (^J^' Wjjf) »^s^l Jjli* £*ji l**l»U-« (Jj*X>- JLLP i^iUJ .Aa »LiII 

. iu]»ldl jJU-al 0«il IRQL ^ji— Jl giUL 

•jwaj ^ III j>j "Vf 4 (iaJii wJLxil J*) *yi> IRQL tfj^** tf> oUi»lill «iC IJL* j 

iy>oJil oUtUll iljlu ^Jj . "CA Jif iiUc iJ»UU f J& ji-ill ^JUll JU-iJl f Jp 
^yk IRQL j^yuwi^Jo *JLp oj .IRQL £y~>A Jo-e of ^ jkuj jf j>-\ dbt* ila~<ljj UJ 

igj^jt _^Ju J.* *.*..,..U JsUC (J i_,. « .. t . l l «. j Ja " >.. * 3j i JbJjS jJb*J JUij ii)l l -7*?7 ^^ <uLkP 

. g3Ul IRQL 
4*M2ll £jJ IRQL tSj^J 

j>-f gJbw ,y J»* <_Ji J^IJJI pJUll iitli. ^jij 

(DPC) J^. .I^J *UJt-l U-U.J ijii ^jjl DPC / «jjJI iSy—* 

(APC) ,^Ij; "^ .l^rl *Uj£-i iLU. APC t5ji>~. 

(1-7) JjjJLl 
(DRQLs) 1J.ULI vJU* oLji-j 
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1»-Up iill» tjjZ^A i*J*li» plUil jJUa .Oyw o*J*i **^^* i£>— -• J^ '- ^^ 

JJ 1 *! ^ *--* U^y Jj ^IkJl iJUw «Ldl 1>.'JA oU^UI J^-w vi-»- JJuiiJl *Ui; 
<y ^ • ( 5_7 ) p—^ 1 £fHj) • t -'"j J " , i>~- o* iulilj JuJL^SCJl oik) i sj^-j -up *jJ! 
CU** < J*» ■*-& j^ gjl*- ,>* ^J (IPI) J^b gJU. U.UU iljJl jJU* . (ol^JUil 
ja^ay .11 JU'UI (TLB) «^x)l JaUcJ cijll j>ll U ijJ^jT JUd) i^« ijO 
^U, ipUl .i^a* Ji^ -y. sl_u)l i r ->^-y t i»ki. ol_^ jup i*]»li. .IkJl ipL. 
j^l *pL. i*kli. tgjz-^ SljJl < . ,*.. # iJcpL. j^pJIj «JLJLI jlS" bjj .*«*JtJI JL& cJj 

•jljll S^fVl JJ ^ J^O-i) 4JUUL1 Cllyi-. ^ IaAp !|jJ| jjjj ..bVl ^-U) 

oLJ»Li. ilyJI J~*^Jj . f lkJ|j glUll JJ^J isij <J*iJI JJUJ! OJb^j .4»U&c 

J-^iUj *jO iljA^ >i>J t APCj DPC / ^J^d) IRQL cAj^a X* oU IjJl 

.3-2-3-7 (.—331 J olJfljJI oUJ»U, ljL^j ^ . i^i jJx J| ^IpUl 



: JUblaLl U-Im 2-2-3-7 
■up oUJ»Ull v^>J i«J»ULl jJUo* ^j=_ J| gJUJj IRQL ^ji_ JuU&l ^ (^ 



IRQL. 



' Oil 1 



AgfUl 



I tfU = IRQL~ 



A gU! ^ ' 



C^j* 


viui 


J^.|jJl gJUl j^jl 


UL. 


■ Mi 


, 


ijM-i 


DPC / c JjS 


APC 


,ji«i^» 



l^UI 



DPC / fcjjjjll = IRQL 



- B glUU j* ij** 0U.ISII 



(7-7) JSLill 
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(IDT) U.U1I ^jy JjJb- NT f UiiJl J^~, tSsldl JjiiJl Uirf yLT, 
jj^y Jj-^ lT'j**^ **l»Li. jJUal IRQL ^ji-* »jG£ . iu** i*i»lA« *Jjbl u^jjl Jba^J 
. (8-7) J£sj| jj^.[S ti*U2li *J,U. oU-yj Ji JjjJrl cjVUo} 

otf «i-»- Jl ^JU-JJ IRQL ySy™* **J»l2ll fj^. ^jiaii <a* juM Oyjj -*-j«' J -*■« 
d~»- <>• JUuJl **tUll UjJl ijLj, . iU^i^il iSUl a>. JI4 ^ U,L5i| Jj^. JJ 

.UJbL.1 iJ»ULl iljUl 4JLUII slyJl jjSi ullli J^- li»l_, .hy*£ 
^ iibiJ.1 oli-Ull ■j£«-5 <^«-»*» J&»* i*i>U* fejjj Jj"^ ti* 2^^* J^ (Sj^ 

i,j£Jj .iJsULl »JA iU^-i fU«Jl **l— (iOai Jaii Jb-lj «JU* <j£] ZpLJI iili. 




Q) intU- J_^a»- 



IRQL tjjx^. 
IDT J>1>. ,_} 



(IDT) JuMill gjjl Jj-l»- 



IPI 

"Mi 



1M1 

DPC / gjy 
APC 



(8-7) J5^JI 



^- >UiUI >-JJjj Jujj 



->- flliJI «U> ^Ikil .JKJJ 



-► J^IjJI gJUll iJ»Ui Jjli- 



->- njl«*JJ ISRCcyj 



(3) «J»UU £j.>* <"ri 
->.ljl«JUlSRuyjj 



->- DPC / v-ill £jj* Jjlu 



->- APC Jjli* 



-►Cu- 1 *) 
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{y jJUaj oUtliil yi Oj JLkJI •_,£] . *ili> <£y*-A i*l»lio Jj**>- JUP *UaJl <-sSjy ipLJI 

rbJ- tiilJJU >( y»lyVl olilj-y j^tJl «}4»-fj ~Lill oU-jJ Ji* Vrjl>- «}f»-f J-* 

ijjali. Jj*as- J^P U*IpJ£m.| t^jt ^1 oLuJj^l -j* Sl_jJl f-^V a1~»jJ 5_^s»-Vl CjUL^ 
oUL-I »yj _ inJali* ■jjtS' ,^»— J SljiiL »&■ {y\S u*j _ aJLaJ SJl SlyJl jiy 

• ISR Cvjj J*j v£ ^ ^ .PT 4*** <J J^yij jU+l ftl*j ^s>- IRQL 

JJ* ^11 dJilbjII .i* gS .4«1»LL. rf\S J*i t IDT Jj 0^ JU»| y, ISR Ohjj J*»i 
^UaJI J jlil J^ Xp ISR Ohjj Js*«I jlf*- jli t»l^ iiJij *lpJt-l Jj_,I» ■y; 

. jlJ.1 JjA^i *UJJ jlp 4JL1& ftUJlj 

.5jf>-Vl cAL„+ J gJUl.1 oli^b^l jLftjjf assembly 
• ISR Oyjj ^ oUUI iijLij Of ^c jl^- jli ^>Vl Sj^Vl ^ ISR Cvjj &2 

Cjbi\S j^S tiilJJJ AiUj .(OL.JUI ,y Jbjl ig.ji.1 / J>.jJ| f lbj, -^lill J^l gflj) 

otJLjf lit) .*J»U. tiji— i^V iljf.! Jb-lj ISR Oyjj ^ J^f *UJt-J- ol^JJ *A>\A\ 

%jy t^Js-j 'IDT JjJ»- JUoJ ^ Ji IfdUayfj i*i»U* obJlS" Silcu :S^.t "oUil— 

j^j SljdJ gi j*Vl II* . i5 jjiJ.1 i*iJi JUp i*l»Li. Jj^ap- jup Oiyj JS" i»i.UII 

.iTjJjVl ^Jj a^ cj^-f sop ^tUl «i*>- iJjf-j.ii^jll aJLUI o^LSlii 
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: oCfl^Jl oUMi. 3-2-3-7 

• v-- ^l3 y yM- ■ 

t ■ylS' ,jAi. JaSi l^Vjf C^if L^V 4 JLAdl *^i, *Le\jA jij JUp .ijuiJl ^y, 

*_ii^j t 0L»Vl ^ Jj ->J .Ijy J>L- JiXi paJ ijJil* ^11 iljJl ^jw-; 
iiiU-1 «i» J .eilcdl Sy-iJl oliJ» J** J 0j£> L«Xp iljJULl SiUJ <^ji «jf JljJl 

<££** ,J1 ~JUJJ IRQL (5ji-« ^b ol^JI oy (4-7 »-JiJl «^-lj) fcaljll ^I^pVj 
OiSlc t/Ju) ol^U^I oUi»lii <_-^i ^JJl ^Vl . JiiJSJ L-JUp -uyjf DPC / £J>J1 

iJ»Ulb ^Ull ikiit ^^1 dLIi Jy i^. IRQL iSjiJ.1 Of Ifj ^ DPC / ^jjj 
t^ji-** t)ji Jl IRQL (j;j>^~» t^ai^ L^Ji iJLJ-l l^tLiJ slyJl la Ujl^j . jJJdl JLi 

. £_yi!| J*tU« JJLj" ^1^.. DPC / £J>JI 

ol^l^ U.UU JL*^ g£\ J^as jj ;(DPC) J^j, ►| yr | »Ujtu-l oUtU. 

NT r iiiji j.*^; .<ou uJj>ji ^ of ji £j>ji j^y J>!| ^j ^* 

.U,f oli-Uil -^ ^f ^f Ju^td oULLill 

li* i* J^ ^Jl oUl>l2ll % .DPC / ^j^dU IRQL ^j^. jlp ^1 ^ 
SljJl glU: *iill» J^, #v iAj| <Jj j^ ii, ^JUI ^1 Jl j x^ll JjL, ^p ^_^| 
r llk: f l^ Jia iLtj ^ DPC Oyjjj .(DPC) Slfjll ol.^ *U>JUu-l oLjjj Uuf 

js^j .i-yi uxi; ^"si *jv «iu:>» ^BUyi l ^j C £JU.| i^ll ,>. 4>f Jit 
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/ J^jJI f\& Ulpjf) i\yi\ ,jfX of Juu hii DPC oLyj JUL" 4 *i_yJl oUl»Ul -olL. 
.DPC / £j_^Jl jji- o^j Jl IRQL tfj^j. J&j CA jtf JL*f ^ (^>l 

Jai J f l& iLt, JLiJj i*J»U. jlJU«»l Jp SjOill jAiJl (IkJ DPC oLljj J^ 
(oUijll jlis; jil vJLUl o^ii,) cijJl jlii U-Ul DPC oLyj slyJl J^a-J . sljJl 

DPC CjUjjj 5j4>-Vl olil— • J. d . u 'wJ . Ot*tJl cJ) XUS' JU» -Uj jJUil {JjJL>- SiUVj 
y> Jbjl «£>l /JaUjI fife) lf> .UII J*uJl gflj) .£>l / JatjJl oUl» r UV 

.(CiLyUl 

Jai J g.ljJU Jfj* jjp SlyJL. j^i ^U >y DPC jJU ik-l^ DPC ^jj Jir 

L^ oL>, VjJ ^f t>l .tf>Vl flfcJl SyLSj S^fVl oUli ^ Jkl J^cUl 

jj£ .DPC i*i.li. glU; Ujlp SlyJl If-PUz-^, jJl ^IkJI iLtj jl^ ^ DPC -ylS" 
.DPC ii^ t ^-J ^Ilj SlyJl J3 ^ SjIjJlI ili^JI j JLidi jbsj ^J| DPC oLJjj 
J ^l^j ^ DPC ^'UT >J>d sl^Jl f UiJl S^Ji ^j^.: t DPC uyjj v-JLJ, 

.DPC 



i^y^- Xp ollifljj 4*1>U. vJUJ iljJI DPC iLi** j DPC (jujj ^j JU 
jAsi" ji\ ollfljJl JJ ^ bl* iLiv» J ^y DPC oLyj oVj .DPC / ^J^JI 
JJ IRQL tsj=-ll SlyJl >& Of Jl ijlUl *J»UU j^lii^ t J*f IRQL ^ji^ Xp 
. (9-7) JSLiJl J DPC U-l*. y ^l ^ . ^Aii^. ^^ J APC ^^ 

i*£U jUpJ dji SkS l^ii IRQL ^^l^. L^ UjUp ^f tL^ DPC obJjj ill 
<jf J*^ *# iJ&^a IRQL ^ji^ jup JLfc J^cJll Jai J «_JLsJl oVj . iJLJLiJl 
DPC Cjvjj XkS -_/xc *JI 4 ^t* i,>v li*j .ial* J*jC~, *j*J JLij" DPC uyjj *Ul3j 
^ Oil l^Vj llkj . dJi dJp 0>» ojljll Jl J^^JI ^ -jLiJI ^ ilyJl ^J J 
JiO-I jf r lkll ijl^ J* J^LI DPC oly,j gkuj •¥ t DPC / ^J^dJ IRQL ^_^. 

J«i gkj t J«L| -j-J- .UjUkUljf obilS *LUljf 4«^ .iwr jIjl^Jj f UiJ| oUJLi 

J^ Dpc oL ^j ^V*" JjWdl fUU -j^i, iLi^, J DPC ^j flkJl s_ylJi 

.(Ubf ^w JS^; UUjcl-1 jy s^>-Vl oLL»- a^ts Of v_^) . jy*^ 

J-uclw ;l>Jl» . Uif I^Ljc-J SlyJl ^£1 ti^>.Vl oUli L*JU. DPC oLJjj ji^j 
J-^t tfUiJl 5pU & iJU J^ o^j .cJ^Jl ^ JU ^Ul DPC Oyjj OUVl JU j 
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U»ULI ju jjs JjJi>> 



' DPC) **' c " li ** i;i- ' ^ DPC ^ >J 




c^- 






4tlUl Mki;] 












>PC / ^ 








" '^ £JJ" 


APC 






,j£«i~ 







@ IU-. j DPC ,jJjj JJ fjjll iL 
. 4ioll. J^>- ijJuaJl frJ|i,DPC 

**j-*r fjjll Jjl~ cifU-l j^j 

(9-7) JSJJI 
DPC otJjj *JL-J 



i^j^-^ X* JJgJiu j^JUl) apLJI i>J»U* JjL» i±jJbt . apLJJ IRQL gy** x& i*J»LL» 
. 33U-I v^Jl JU^Jil cJj 4^ gb* i^-ill aliJl u^S (*i flUJl- cJj (**LJU IRQL 

SjIp^ SljJl r-^ &J <^>^A> <■*» *^i\ C-»j ~£j& bj& i^UaJI J[ iiJUJl J-ai U-Upj 
. DPC / cpjU IRQL <£^~. X* iL" Of v_jt Jaf 4^JjL C4-. ^mj 1 gJUll iJjJ^- 

( K<ijiiij *L** frl^l (^1 AjvlJl ~jjj js**"^ iLi*o J DPC Oyjj **LJI *aJ»Ia* JjLj £-*aj 

li -i jlfi-l ol*tU, ,>• Jif Zjjl <-*Js DPC iJ»l*. 6Vj . gJUJJ IRQL t£>u~. 

.DPC **Ui« J_^a?- JJ iiLil jl$JM oUi»U» JjLu 

liLiv* J DPC jitf SlyJl ^il Uxp :(APC) ^l>"V *l>r-l *l**M oUtUw 
i*i' *A>\1a & J~A\ UU^T JLill Cj*J ■ «j£iJI V^ 1 -M^ fciUl DPC a*J»LL. J-^i: 

.(APC) j~»\yN *\jr\ *l*Ji-l . -^^-i Li ik-l^ dUi JuiJ JJL-j JlyJl Ji: 
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Oj£ Ujup Luljrtf APC AyA JlL" t DPC Jty .sji JtSt 5l>Jl J*c J APC oLyj 
: JUtf ^ U>jjA\ J»jytJli tj*xuil Jai j APC ob-JjjJj t iJl> >->j>Jl 

. iJUJ; APC Ohjj J^J <^f <*r4 ii" i ^ 1 "J^" ^ v£ ■ 

. ,y«>*i« tS_>^~> Xs- «JUJJ IRQL ^ itiwi Oj?Xi of <wj£ ■ 

fjJ>y y>j) i'\-*r-—> l|if t J*jc_1I Jai J APC JiOjJ .Uaall oiJLJl jLu of <— j£ ■ 

oJLa JL* J JixiJ .UaJJll o«-iJl j* (Oijn Jl si^Jl J** J APC oLjjj j-b^ V 
< ^k-J SljJl J»r J APC oLJjji .JwcUll Jai J APC oLJjj J«i" 1,5 ti^jJl 

. Ifidjlj^jl otiJl J>-JU Ojj "-'^I J-**0 *j"-S <uJ»liL« 

o^-iLi U! cSl_yJl *IpJ^-[ &.J* (j* *~s** *;*■■! iijw» J APC (jjJjj ?*»^ /*-^i 
Ollfl^ 4*tLl4 UjjJU Sl^l v-iky .(J^aJJ Jai SyLiJ) S r iL,^> J f (.IkJl S^LJ) 
l&j -Ua2ll v-iJl ^.li' toiUf SjjJLl ijj^Jl JS ;lil_^ j^j APC (iji— Xs- 

• APC OiOj 

jltf t ^- i 'ilji pi^ -ylS" JJ ^ APC oUJjj <-V/ fa t DPC cjLjjJj 
^*>J -H^ 1 J:*" j* IMI APC ^iv» J JLislI Jics ^Jl APC oLljj y«- .APC 
t£^i v«-i JSj _ vullL i*>U- APC HJl* oli ( ^lkll alaij Jp ^ jj| DPC iLi^ 
J sljJl *>-jJJ t ii^ J APC Cvjj £*j \r* ^i\ x*j \ i^U APC iLi** 

.APC^jj lL- j}\ i^^JLJ 5JJUJI iioisJl 

aJI* u *ii~i IRQL ^ji^. Xp iL <;Vj *4*- UJ-JU J J& APC oVj 
^Uu jlkUL, -(ciUfl^ ijl_^ Jp J^Ll ^k.^, t DPC olJUB ^ JL J** V 
SJji. APC oLljj ^J^UJij . (.IkJI c*Ubt *U Jtu-J_, l*Ju*> *lk^f UUj -^'15 

.i^SLi iLA*. j .^^jjf APC jflj -LSJ1 ^kuJ V J^cJ.1 Jai S^Li of ^ 
r UkJ gku- t &J .JLiljUS- J^o-il Jxi J APC Owj ^Uil NToUJb^ ,>* ,U; 
uyjj !l>JI ^ tcJjll uiiji UXpj .cJjll Ja^ JLp APC {jJjj JjjJ. DLLj\ ^J 
J APC ojoi ^ji f Ui! ^j lijj ..JL ^JJI -^1 ' f lkU iLA^ J | jo* APC 
obUJl ^ lid APC oUjj J-L' Jijc-i'ai t JUJLI oUJ,; j| NT^lkJl 
^jL> APC uyjj CUll ^1 / J^jj| uu^ JUJ; ^Li- JCty . Uisu ol> a^ 
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*lkJI 01 »pj) .rAl / J 3 ^ *4** **i~} \**j uiOj -M^ ^Jt-J. jvi ii-^'j J^b^ 
APC olj oi >ji ^f VI API OjIjj Jl Sj-iL. NT J APC objjj jJUa, V Win 32 ^^Jl 

.(WriteFileEx ()j ReadFileEX API oliJjj J 

(t .j\ ...7 aU i-X-lJl M^ttTml tol^jl J3jC (J APC OUujj «i» .HJ.U"..." » lfi| j»jj 

Jai j APC i*i»li. UyJ Jl v*-* j^" **» i £?!>" cb : J**^mJLI Jai J APC ol~yj 
JjJ^j ■jJlS' l _ r «uit jUai^ L»l dU JL ^ LaJI Lf^lcj . o lo^ l^ii tfte\ Jjjt -j* J.»«r...ll 
li^j i^ci\J-\ Ids' J . jl** APC cvjj *yrj *4^r «_r*L» lAjlf^ljjf JLo.»« UjUkj^ of 
uyjj Jl (»^JI J^j tv-iJI (V s ) •lyJ' A 1 ^ *^** J-**=-U J»i J APC oyjj <^ 

. APC oiyj *lij -cp AycJl JLiJ ijUy APC 

JJ^I fUaJ J** JLid !ljJl Jai J APC otJjj NT ^JLiJI g.L^JI J~xl~j 

APC oLojj (JUjO^I «_JaX~J_j . *■ ' ..> « .« Oci (lils** (J) (1)1 _jiP 4>«~i {>**& hXJCj i_j»-IjJI 
tJUAl J-.-. Jp t i*UiJJ Jjli *UaJ i«Jb^ JLiJ i-iJjJ <U«-1 ^ (_JLWJD JljjJI Jai J 

iJijVl J.0JC.-J . ij*-^' t 3 ^ *»-~* J *s- , lj I ^ rj>- I J*-* *?**■ gfk* J-r--^ jf 

JL-* ,Jp Jj^osJLljl ^ ■■■''■ *V^-^ V" Js^ ol^JI JaX J APC obJjj JajpJt V^l 

* * f • 

• NT <^ 2LJ*" 1 / J 9 ^ 1 ^^ t? l^J *Lu^w If V APC oLJjj 

>bi^ll gjji 3-3-7 

galjjj JLid SjJiL. a>^J J* tcJj t^f J J-^u£ jdl oUtlall ,jSju .<L>\&z~?i\ 
Jp i^Jl iiUii-Vl iJjLllj i-ijyw oCf \j> ~~*~0j Microsoft ja C iiill ui^C . jU-i 
Sjlij)) tjltll J-^iJl ^y- -Ail . jj— Uxj oULiL-^J *jUc-VI oUjJadJ «^ ^JUI <if 
IJL* y?jii\ j* — a31 glLu .iy-JI JiUls-yi iJjluJU C-.L.VI ^ilil tMlkJl Jj,j- iJULi 

^ toJL^all JjL. *ko-l^ jji ^Jl Lji. ila-JI liiL" iJLfrL. lOltbi^Vl J5" *j^£ 

J* <Oa oljxJl sos-j a^ou . ((6-7) J5wJI («r-lj) • *-li5s— V! 9jy ^^^3 »\y so^-j JJ 

*USu*l JjL. iUJi ^ *bi-.Vl ^. iLUj Uf . C iiJJL <J& L^ 4 JUil ^.gi 
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i»)U ilaiJ j»«I# J*l* _^iv> J* i*JU ikij <:..,, j 

CjUUI *y ^y> ilLtrfJ *Ap J^*Jl Ji/* ti^ 1 * ^"' 

ilij inuiva iilli JLJI Jj_)1 5Jb-lj :^k>- 

ol»ut«0 J '-r^j*" l -*k <Ua»- jjls£ *»mUi» 5*1 ji tLa!- 

t ^i»i .J....-».,ll ^.I^J iJ^Jil oUl£^ll .i* ^^y Jjby NT il^Jl j^yi 
frLii-4 jlJU«l Jl JJUl *Jlj| JL» ry\jji JLitf J^ JIp Ji}* J-^ai iki» *4*-l .y ^jJj 

. j^PJiJil Jl i»-lj jj* ilL>- SyLi 9 bfjj 
iiJLfc jJUu i^lUi . J.0.HT...A1 Jai JJ I^JjJ 6ji k^dl ol*Lii-Vl jy»*J ?-b 

j)J» ^ oUbii^l oJL» U-Ul jU»VI J* JUiu eLii-i cjVjL. *LiJl J*. J-J^jf 

iJjbll oljJi ^ i^-JI iibii-yi iJjldl *p JJ Microsoft ^ iiJ Jjf ^ Microsoft 

. iiL i*>U c~J Windows NT J .iitiL-Vl 



Jlni . ^fc* *lj^] ia~S£ ** frLi^yi JjL« <utyp J) KjlkJ Jp JUioJ ^rw«ill 

^j-jJaxxJ! ju»1< (JJjCU *Uw| Jjll* ^fr iljlll i^ou itLiU^l Jj-^a>- JJLc-j .jJUall m[Jj 
JjLJI ,j-j j£dljU»k jLcu *USiu«l JjU* -jp iljJl i/l^f 4 1^ ,_$[ JL>-lji i lijj . JU-I 
JljJI ^jll-j t *bSx—l JjL. Jbr-jjji li^ U»1 Jp jus*. *LiL-l JjL. JUi <jf Jl liSOkj 
yJtet- JS^ |.jl^j iibiw.Vl ^jUI Of Ji^V) .1,. iv»li.| i^jiill oUbii-Vl oVjL. 
gJUll J-jc-u 1^ (j-i^SS jll»l ii^ J**^-i Intelx86 pJUlli .iiiiiJil oULUll Jp. 

• (iW J* -Us*; ib> MIPS R4000 

J ki>|Jl*-Vl ,y iJUL. fju; ijUp ^jf oLfljj ,jp jjL* t*Uii-»l Jji^mk*- Jip 
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thujas- .»bsL-yi gjj* iii usjs ^ cs fcywi f uaj u^i _,u,i ^ .(ij,tt, 
vt 5j^Vi aLai ou^uij •La^i ^^ ^^ ,1^,1 j^ sj^i j^ ^^^ 

*L£lJ JjL. -uOski] LJjj *l£u-Vl £jjj ^-^-i tSl^xJl Jar J tl^tu-VI J*a>- lil 
J Uoli tk>- jSju iMA\j^ SlyJl Jar J oUlii-VI d% .*Ui^Vl iJjld ,11.1 ,1p ju^o 

.•Ls-1 JjL. jl^i gjjJLl ^ fcb ^ tj-iidl f Ui; 

/jj l^j .Ui"l JSf j*t, *Liu-VI ^ pi 4 J aJ oJll Jar j *Ls^yi J-**- lil 
Ji>> JLL. *LU1 gjk-j Jsu*J. ^>JI flkli £& tmJLUlj oUUb tgl^Jl J^lM ^y> 
C'UtL-Vl IfJjU* J JLibil »JL* SljJl J^c-J . \^i^ -U-l*. JS3 «.bi^.J JLLy JJ* 

.(10-7) JSLiJI dl!i ^^ \S Ll+jJto 



.lis-VI 



5ilj..n'l JjlLi 






XZSi\ cSijn, 



»t£~VI 



jPtv* 



JWJO* 

(DjU Jjl) 



>1J* 



JWI Jo- 



.jPyiJt r UiJI 



t*I 






(10-7) J£jJI 



«U pi J*o Jjf idJJJU .o1*l£^>U i.U)l jiUall ^ JLJI Jj>. J*ai Lli 01 
L_i^ ,^JI U-UiL jLcJLI JLJI Jjj^ i£> Jl (LPC ^*) aJL-j JL.j1 y> *Liis-Vl fjj- 

■ J^' ck^* -/*'-*' j'^^b °^y ^^Ti *^J^-' J<uCL«aD Tiji j^Vl IL* . *l£U*Vl 

^ Jju ^Uiz^l JLJI Je>. JjboJ lijjf JLJI Jjjl JLfc. g;f J^- J lil 
i lib -.AM J* -Ju^u »tiu-l Jjtu jUN LJjj ^JH-jj J.».«.-»il Jar Jj Ja*JI *bl^Vl 
Jai JJ blf JkJI tLiu-Vl fj>* Jiij; i*bii-<^! I^i* ^f Jjbi> i lijjf Jb-lj t$f a^-jj 
.JLJI iJljJ oUL*p ^y Jbjll JLiu J.».<c— »JJ «j^J bJUf JLJI JjJ-« ^Jiwj Jl_ji)l 
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il>Jl ^j t jU»l Jp jui*i ..Uii-j JjL. ^f j*.^ Mj Jiiij V JJUJl Jjj* lij 
JU- J t IJU *bz-Vl JUu J~*~J pi Jij ,l*Jd\ ^-^ jLdl *Liu-Y' -^ Ji ^L-j 
fUadU aLs^I ILl* y^ .^uiJ! 6J,. j^i ^JUI Jx^hJU <_,*/*!! fUaJl JJ <y t a>-j 
JI NTtbii-Vl ifj tol£*l 'l*^ 1 -^ t*»^-* dj£i jf .j^/* t^JJl iJr^JJ ^jiil 
JI jjJtJ iljJl -y 4JLy POSIX JI J^, L,JU*j i^UJ . /k*dC ^U *Li^l/ ijLSl 

POSIX J£ji Jp SjUJ POSIX ^jii\ f lkJI ' J-j, t 4j*j i^Jb-1 Ji -^ *l£i-l jlo^l 

. »t£L*yi OjJLs^f ^11 i^l JI 

Js tAjU-U, ^ Jj ^. ,L£u-| iL Liljii Ju^ POSIX ^^31 flkJl C)f *pjj 
■ij*j o* Sl^Jt U*M L** 1 ^ J** i^ fj 21 ^ -^jf Ilk- l5j>-VI £*ji)\ iJiiVl jjjlV 
JjL. SlyJI jjb t «Lt^.yi ^PyiJl ^LkJl Jjbilj cbt^Vl U-U. J JjL. ^ *L£^| 
.»bt-.yi JI oif jJl v^JI oli U-UI ^ ^jsi. .hii-i 

>UaJl JuJbt «3jl 4-3-7 

oULi^-yij t oL«Uai NTSlyJl .J-*, JjL. £# 4 (6-7) J£jJl ^ |^ 
IJla, 4 *biw,Vlj i*i»Ull «J,L. ibUl fLiVl c^Ji Jiilj .fUkJI i.-*>. oUU.Jt-.Jj 
JuMI jOsaJ jjJl t ^lkJl io>- oUUUi-l OJ .fUiJl oLji»- jUa^l ^11*. , ,„ i . | | 
gjij .(.UkJl 4>jJU <s^U >^ SjjJb- t Windows NT flkJI J oUUli-jS U-Ull 
J*i-iJI fUaJ JJ vU> SJl i J ^- oL. Jbi «Uil flkjl oL. ■*>■ SljJI l^i »JLi^J ^J| ii^kJl 

. llii-ll oljlJU*»^l J 

S^i JJiij i**ilJ bUJ ^tj t.Uij i.jbi J,jaJL| Jii J i^tji ^'u-J L«Xj»j 
JiSjf ^UaJI oUL oLlj J*jCmII J*c J oui .i^; aij .iLsiiVl oli Jj^Jtdl »Ui; 
oULUil }y IVr Jl 111 ..ji^Vl u^Uxuil Jpjf f lkJ| Jp ^i^jj 4ij sijJ| J JLjf 
MIPS oU-Lu Jp syscall _ oLJaJI j jl^J . »lkJI oUjjL J»ii i^.U- oLJLu SiU 
.|.UL i.'ui JwcJ.1 Jai J i*Ji yPju-J Ujup _Intelx86 oU-U,. Jp int2Ehj 
^-j- tdJi J_^^- j^j .sl^l Jai J] J»jc~1I iai -^ JLidl JjLtj » j^^. ibJl jjuaj, 
Jai J ^J&ll JJ 51>0J J^lJII Jar J ^j^Jl -y, ^a^JJ aai.ll ol>dl sl^Jl 
i+& X& r ' (.1^ Jp ilfeJLl ol>il' jjj«- ^ J*^ai -^ V yjCJ) U aJUJl slyJl 

.flkJI 
oU jpi iUV r UaJ <-JiL ^jy Jj-^ slyji j„^- t (n. 7 ) J5CJJI ^ ^ 
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* 

JU-al J* *IjS>-1 *Lii-^ U.L. ryi ^JLJI i*J»L2l,l «jy JjJb- «uJL. JjjJM IJL*j . »lkJl 



JwC_ll ^ 



;i>ji w 










U^all Jjbi 








.... 













»Ufcll iajab «j jjj Jj.Vf 



->, 2 f ttJI i-bi 



f Uii)l i 



(11-7) JJLUI 



. iJUJ.1 NT^UkJl oUJbi ajji Ol£«l ^IkJl itJk>- wjjjtp JjJbr- Jl»xu4 jijj 

Cj|j—ii fljiU ij-U-l d>>> JjJ^-l £v*y llk^* (J* "^i^ f^ ol*Jl>- ^i oljJl jt-kl-Jy 
JJlJU j»UiJl jj JU aJo£*»j> t SJOJb- i» JUL SjijJiJI its' JLu . 0Uj.J3.JI J* jl »Uaill ( Jp 

juij jsi-l Vl>o| JbJbA-l JjJbM iSy^z -**J • ■M^ s r £±)_y Jj-kr W*^i i *i**~i u^"^ 1 " ff"^ 
jl juoVI J J*juJLI £• J^lJdlj SjJiiJ! tJA jy *j& *pjj ^ . sjujlJL.1 * IkJI i«Ji>- J[ 

.U^V IfiUl 0^ <*f ^1 » Windows NT flkJU JjVl 
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:"eild! oU-Ull iuly 4-7 

.Ujz* ^p il^ JI ffjLslI ^j; UJUojt iijiL. <J^»j Ji A^i: ij^. jjuu V L.JLP 
• IrV U=i-> <^d •& *cijJl ^ J ioll. JLL- Jl LiL Oj-*- 5 Jl c^~J li} t &*i 
JjVl iotiJl Oli iU» ^f iUf J^U s/li ^jy sjb»|, oui ofy lij t *,UL. J&L^ 

V^J Lxp J^«i lit. (12-7) J5LUI ^ . JiJudl WyJLI ^* jjl^ll tfjlA, •>£ 



ijyi 



I 



AgUl 



ILivJI >jjl« i_Jb»-l 



JU-I jijll j oliUI C jif 



BglUl 



iuvall <Jjk i_J^-l 



/♦ERROR*/ JU-I £jll 






jry 



(12-7) JS^SJI 



i JjVl V"-^' **^ iA Jj iiJ^aJi <Jjl» j-ij* i*J J* cJUa?- iJUJI o«*lJI OV 
t3ji c^S" »i~>- i JjVl i-A-iJl *xLjcl*1 (^JLJl «ijll lJ ^iJ J IfljL iJliJl oviJl c^pf 
/►Uij Jp (Law? Ji U 7*v»>> J^JI t)f t^J *$ Jb-M . U>jli iLi*«» *ij* Ciyj CjULJ I 

jjjdl *U»; JU; ij>i gJUL! ^U-f fit; j* J^4 of tkU ^JJ ^ cobl-uil aio. 

. iLi*aJl «J> ^i^ J^Vl V-^ 1 ^^ $ J?» V 1 ^ 1 V^ 1 Jl y* 1 *- Ji-^" 
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.«*■>! fLiVl id,l£* j± sjy, Jl J^J| ^ Jics j}\ iiji^\ f uf 

it* J}Uj . 2^ ^ J IjiJI s^. J5 J sjb»|j i^ ^kr....; t i*^^,, s^LJ; jl » ,A,lj 

o^i c^JJl £>1 p-JJl y» (12-7) JfcLlI ,-j tai ;>JJI 61 .Jjjll ,jJi> Jl J^l 

UUI JJLi; f UiJ ^ J5^ J*, tjjuisli <jtf J£l «£W ^j * eRdil ^JLl 
fUiJI SyLi ,jJu JteAJ d^ Windows NT (Ik* (SMP) f ISi-t. £j>l S>b=Ll bldl 
X/IIil J iji ilw oUL oU iljLiJ <i^. ; jb-lj ^JU* y> JS\ Jp ci^Jl ^ J 
^UiJl «^L-1 ^k-J cjUljjij; ;ljj| iLbj ,^Sj i Windows NT *lkJl Jj .oUJI 
C-L.VI *^iLll slyJI yjj .cJjJI ^-i ^ i-Jl ^-Jj JjJL«; j* OiV'-i £^ L1Ujc-1 
.U*JI oUUl oU, Jl \iy^j ol> ^JLidl ^.U^JI iiy t l|l.,«7.,j ^Jl JjLdl ^uJU 

oUUl oLj iUi- JjLdl «iJJ sl^JI JUjc-1 Ci^ JhJl ^p^UI »~jA\ *-jJ± 
^JLidl ^.U^JJ sljJI Ujiy ^Jl iuljll oL)T, J^Ldl ^11 J* JLJI ^jJl ^ . i.UJl 

. J**i~ll Jai Jl Ujj^j .jiy ^Jlj 

:5ljJl JiA\y 1-4-7 
jl>-Ijj tJb-lj dl** -i-As »I>JI <>*-^ of «— 4: tl*Jsis) icJdLl J*-I_^l J^ 1 - J 

JjLu jJI Jjij'iJl *Lif ^ SljdJ i>-jJ-l *LiVI jj .jrjJ-l /^~iJl J*-^ «/• JS" J i-kaj 
J.J»m>*J| »UaJ •.jJflTi.o Mj . DPC *juup j\ SiyJI f jyt oLiL aJLpli Jt> i*l* oULi 4jj 
"Lti* <Uj^1u «JL* oliUJl OUj Jl >_■>«,. t. H JjaOJ iljlil (jf/*i i L* 7*~*-*P A^^i J^-*JI 

CiU-Vl J-i-iall iJijf *<J; . ^LJI Uif jaw **l»Li» iljL« O^jj oli i*Je>li« Jj^<a>- 
V J 5 " J ^' l *l» l5 i 1 J* u£* * W 1 Ji> .J* 1 ^AJi Ji* 6y#>- OUVl ^^ J gJLJ.1 
JJ ^ .iJsSiJjtft'J*. J* ^ NTJljdl ^ ti>Ull oUUl Jl J^JI ^ jSUs 
!<-■?• ^1 o«l»Ull oVjU« oli oUtUll «JL» bi^> SlyJl i^»^ *(•!*■ ^j^* JU.«x^l 
J*jii^ ^-^. J*f Jl gJUJLI IRQL ts_^. ^ij jjjt •j* villi J*iJ ^j . ijjll Uif 
JUp i*l»Ull c!>Ai«i ,ol*Jl oljLJI Jl Jj^jJI -uSLc ^.Xfr iJ»li» jJUaw t5> Jr» ,>• 
niUJJ .fjjll-oUL iJ^U J*jcl«j ^aJl ^jjll JJJJ Jl ^Ij; 4 DPC / £J>JI t^j^-^ 
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<£jl~» Jl IRQL iSjAS *ij> *jjll oUL IJjM J**i~j l\j$\ ja j±\ «j»- ^f Oli 
oUL SOpU JUc-1 JJ DPC / ^J^dl ^j^a cUklU ^^4 ^~- tDPC / «J>dl 

JJ^J v-L-j;* l^ ,j£. JS^ gJUil ^sU-Vl flkJl l^L' iNj|>.yi .JLa 
gjU* > 4»klAi J^a^ ^c V a^lj gJLu Jp IRQL ^ji». gy . oU-Ull jlc 

.^•Us Jii 4 :^ldl oli-UJU JjUlI ^il j^ iiyji 1|JUuj ^Jl iJVl L ^j 
.(13-7) J£JI J i^ll DPC i^US 4.U1I ol;UI i^ ULo Jii Uy ^1, jj| JiiJ| 

JtfJl J* iljJl J^ Of •_£ cjSLiJl J i£ll if.jj.1 f LiVl ,>. tff JU»1 JJj 
J iljJl j^j S}jp* ^IjjJl JiaJl ^5 ^lili t <^Jj DPC iLis* jLdl ^IjjJI 
OV <~~dl ii,. ^ijoJi j«aJi t ^ J .sii j gx of Jl JiaJl Jp J^oJ-i iJjU 

. JttJI Jp >* Of J] U}> J ^ (glUll JULj) sljdl 

iJF ^IjmJ^Ij frjj\ Je J^va>JJ assembly UL 4S$i\ ijLij ^.IjjJl Jiill J*. J^^l 



LgJUll 



BgJUll 



DO Hi 


/j*»\ 


DOJi 


DPC iLL. .yilji Jii 


(dpc)— Kdpc) 

DPCSii^ 


v* 1 ^ J" J* 
jjij Ot Jl iLUJl Jl DPC oUt 


Begin ljj| 

DPC ILi^d ^IjJI J«I| cJil 

End^l 


Begin Lb) 

DPC iLUJ ^.IjJI JijJI cJil 

DPC End^l 


ii-UJI ,>• DPC Jjl 


UJiviJI/j* DPCjjt 



G>'rJJi 



(13-7) jS^iJI 
^•Ijj Jii JUxu-1 
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J cH 1 > i ^J J« jjfcu i*J jja£ ^Jlj obJI ja Iajs.&\ .k^ jL^Vl oLLp 

J^sai-I -^ Utt v-i o^-lj iU*J J Up J>^Ij JiiJl j\^-[ £c . SJb-lj oji i«JUj 

. Up U^v^ S>3j jJcuii JjVl i^iJl jL^l !> J^ lH 1 J* 

^ <> i5>Vl oltLSJI JS uiiyS 4l/ .l>> Jii Jp J^Jj u^ JjU£ Ux*i 
^ Jgiall iUl^i U c b -^ ^Ijj Jii Jp gpg ^i uf ^Lii V 4 JJJJU . gJUll 
olUUl jj*p j£2. vi^» ts^ LLu C.ljjJi JliiVl ;lyJl J*jc^ .fc^ jitfi cJU; 

u* «**** x? if*^ 1 e«M «>• iSj^Vl *l>rbU vljJl JUiVl ilyJl jj,; 

Jl Jj-^1 «JLwJ vMl JUiVl Jp jl«JL| oUj-* J-^ t^UJ .SlyJl cjiJlllj 

i>y) J 1 **- Js~- «>• J»<i -b-l_> *)>- JJ & i^j^Vl iiUII oUUl oLj jl^JLl o^U-*. 

fU*l t( yUl J^ill j &J& iy g^jll lJub ^i, .i^. JS J (J^ai J^\j ^)U- 

:^JL&Jl giUjJI k*Sy 2-4-7 

J i-UJl OUUI 0L4 J] J^ Jl t-ljl JlyJl £jU- i^JLiiJl o£sl_JI Uyf r-tyi 
t«J»-lj 1>J^> jll»l oUL 2 Stte Jp VM ojlij g*lj^ ^jzt tt5^1*i . oU-Ull ->-l>cu iijt 
Jl 4r*>" J 1 *^- 1 oliL. jwJ of v-^j ti-U oUL IxS l^Ji Jj-^^JI ^ ^J| 
tolyJl i_i'Uij aIpJi^I Jiji» a* 'ifM^I £°M' Cr^-i -M^"^ ^■Li.-.JI ~*IjJI 

. Ai^»l pj Up J^aJ-lj ^Ijj Jiii «-LiJl 

oV .Jrf U*- t-ljll oUV ^Juidl giUJI otfU- ^ vljJJl JUWl Cj& 
klill SjJbJll oNU-l J UUxu-i ^ v'j-^I JL«»Vlj glUll J-}. ^Iji Jii jUii) 

v :UU)I 

J Vjll cAllaJl Jl ^y *LU1 -_^r V, iJ\M\ y> gjA ^1 S>^ ^l jSic N ■ 
j|JU*l -_£c Vj (flkJl oL.JL^ l^J U) ilrjU- ol*l>>.l *Ua=-l •jSCr V, ol>*is«. 

. oltl.'.^ml jjf cAnUlii* 

SL jf <_^ c^iUJU «U1 .o^U-l JJ jlL l^U; -^c Nj iiJU olXjiJI .Ju 
ol>. oUI yjj of «-^ JiUll Ul Jl iiUil oljll ^ ^j^f Ul^f t^JLiuJI «-U Jl 
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<j^u a\y ob'15" J£i Jp ^JLidl g.UjJl Jl iiU| i,.l>. oUf Sl>Jl j>jj; 

l^ ^UiiVi ji jj^ji & £J>i *ju- jjw, v^ 1 siyJi jk dUJU *»^j .-yisai 



■ *±}j&\ Jl jU& VI ,y fj_^ll aJL>- sljJI jOu <!>f J| LJL& iojL* i*Ji *Ac~3 V 
j*p *JU-I -j^ t<ui«i» ij»i!l ^'UsJ ,^Jl fjj>ll {flS iJl>- jjii Ujl^ ./ji-Jl l«i* J-rf«£ 
,jP aJj>~. il^l dj£j .(bj*- -jllS" oti JuyaJ \aX* tSi*) ijJjll iJU-l Jl S^ll 
j IfJU- jj-«J J<^ jell ^LiazJt ii>IJU>-fj SljJl fj^» obJU (j^au ?v^jJ . Jli&Vl ^y 

.ytJI <~L*JI Jp (15-7) J5^JI 

* * * * * * , " 

oUJU jiy t^i»i .oljU «jOi -^ I4<w Ipj< fjjll oUjIS* ,y f-y J5" y_jj 

iil.b-91 JLwc-1 ^ .iblkll jjljJLl ja- iJs- }y Xs. SJUi. l y y _ jjjll v-^LiJ! 



1 




Jl ,1*31 J. 



* 



a*u\>tf 



jUBl 



r 3 



(14-7) J£a|| 
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il>Ji JJL-j ^ .iiUb-Vl gljjf 0] .JaULl ^dl flJirf-Yj' L*J*» J^*>- u!)U-V L.J 
f lk)i JJ ,>• JixUll JJL-jJl jtyd Ji.^1 JSLiJl ^j . iwjJl LPC oLJjj ,»*Jd 



tii" ^ tf 



it) CJU 



jJUo>) jilt 



*M <■**! 



£jJL>- 



*M**-1 £JJ 



CJty 



ilU-ljwU 



J->-C" 






J-V* 



J->^ 



^>J* 



jr-yj* 



i jl am 









JlSl j\ Jj-lj v»J "j 5 " J J U 



j-yjf- 



jr-YJ* 



'j*S*j* 









ijiji Qi* JjUj') >W 



>*> 



j-^ 1 



j-j* 



j-*>* 



j-j- 



JjJ), **ill .y'lj j_ie i^i JjU: 

(15-7) JSLtJl 
;ttdl !I>JI ^5^* *=^lssw 
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j« jjjijii au-i jv't 

i;Ai Jljjl JjUS 






•jla£» JjoJi iljjl 3jlju 

jtsrt jl ;jp-Ij 



IjYC.* <Lk^ ilyJl JjV*-> 



O-U. <jci SljJI JjLu 
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<L*jJl /»Jax~Jj . <U.,.All *pLJI cJj £*£ JJti \*Xs- olajll i-iS^S . Win 32 ^jill 

oU-Uli, i^i^Ji j^iJi J c^S, j~- jJl J~>ou-AJ ii/ll iuljll oLlU J^i 
J*LL- ClS lS-oJ- <JUl JiwJl *JL.f gjy . jrtll Jp a»-lj slj! gjj* -jflJ oljU ^pju 

t V"l> V-i J 1 ^! -lyjJ ^^ tyi .^JbJU S^kdl wJLsJl W¥ SlyJI ^yc-j _ 4 

<^J_,l v^ v^ 1 ^^ I Jb • «Iij4+' Jl jU^V 1 «y v^Ji ^ iiyll. jfiJ 

, LA^Uiu Aj^JjI oljJl jjJU «Ji ( SjJCU 

d->- t Jjf ijijl SjjlJI ^Lij ^ t li,jb- SjaLA-I o«-SJl iyJjf ,>• Jjf ^IjL 
• J*f ^J^i i*-lJl J[ ^L- JjJl; jji>vJ oll*l^ i«tlL. j^lj 

£j_Al *Ibf*- *****" J »>*l+l V^ 11 fy^l £*. * gjl*. i^f ^LS L&r •_£, ^ ISJ _ 6 

.iL-Vl^JbL 



:i\rfS3l tfLUl SiUxJ 5-7 

JJuSJ fllii *JL«r Windows NT ^ Ikll t . s «./iT J il-JjJl JI-uVl ^Jb-J cJtf JiJ 
V'bi^-Vl iljLdi ^j*^' if ^j TiaU»yi oJL* ^ju ^f Jl *^,l JU oij .'Ly ^iU^l 
VrjL>. J,ly> oiijb- lij Jv>4 liU j^j iJ^lJLJl ^ r lk)l CaUsp} iU- Jp JpL- 
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aSLiil U-U. Jp jjl^ll ,yi^>- Jja^- jipL-Jj JjVl fLi»Vl Windows NT ^UiJI J 
.aI'Ijj^I isUJl fUaii :^aj ^vTJjl* jk>- JL* ^ i -j5CJ .iJliJl 

^lk»;i iJ»lx. ^JL; . £1^1 ^IWl £^V *J»l*» *^Jjf <>f JU NT Sl^Jl j>*^ 

i/slJUl -y ^ULJl SjUx-i| -_*xr tojS'lJULl »JiiL~« *djU*j i_j$~.U-I *jj li|j . AikAi -ia^ 
Uij l^dUtfl^jf isLUil JLJ cJtf ,JI JLpVI *-0 lAe\ j£sj ..JJl^JCJl iiliaJI f^-j JUp 

d% . J»ISX f UiJl fcLa-y JLidl oj,Lm, Sjilkll o!>UJlI J^ SjUI ^y&j V 
JLJI eljJI *pj t-^lk'J Ljili t JJuiJl *Uoj iJtj -jP £I}Uu4j Jaju r^U / J>-jJl «j4?-l 

* - 

Jj>*«J jLfsLl oU-JL yikll j-%1 ^IS' «jiu . oljOiJI oJla al^yjlj |^i UJlS" _^j 

eilpjj jL^>- J-i^ oilpj Ji« oULuJl JUj Aj^j i f Ip J^-io ,^J t uyj^' "4 f^i «->T <_-jt \j> 

sljJI ,>ycL-; X\rf£Jl iilUI ^j>-j xpj .sl^i SjIju jJuL* -yi^JI ^y l^lf 
. iilk! I iJU -jJlS" L5 «— i t jlfi-l oLa*-^ JJ ^ J^jo-j jai-l !ti^ ^6 SljJl i?_jj 
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i(jl#»- J*«~-* (j oliUI •jjjicS') **i»Ull ji- oLLjJI JL& JJ t JLiJL^ jlfsr J**** 
.^^-1 / J^JdL iaLcil ^l_>ll «JLa Jp- &LJI ol^l*. -j-liJI JvaiJl 

: jUtf-L 6-7 

jp ^JUIL | J^; ^j .Windows NT f lkJl j oltLJl JS - jyi <y> NT Sl>Jl 

j.1 aic-lj iol*L±^-Vlj oUkLUJ iU^.^flj tl^ujjy .U>-JU L»jLiJl iljj^- j^ 

• l^-M^I g^r^ li>-^' *!>*-Vl JJ yj I4IJ j^ J.. O .. J (j^aii^ ££*-*. ii*ljH oUf 

^Jl v-L-Vl uplilj slyji JJ ^ jjijdi ui%Jl J* NT ^JLidl ^.U^II ii ju*»; 

£-.1^1 ob'lT l^ ^Jl oUlKJl y, iLJL, SlyJJ C.UVI ^plil Cj L^S 
|^ i-^ULl JJuiJl f IJij uiUj -^ ipja. ip^wf Sl>JL jJLsJl obitf •_,& . ^JUJI 
J^b t£*ljll Oj . J^UL Uj, iiAy. oljOi oli C,U <^pL. ^ slyJl «.j_^ oL'U 
w i^il 0j£> .JJvisJl flkl £^1 JjuidJ S-JL ij.^ ^j iUtM-j 5l>JI 
J£i J**J ULitf iljJI -yilj; . ^JUI 5j1c ^--Ij*- J* JJuUI f U«j jAsi, Uxp 

o*^y, salai oU-ui ^ uus t-iji ji^-i c.u-- i^juxuj uius^ oLiu jy- 

. JUI J^mJI ^^ ^ NT sljJl Jl OL^>y 
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8 >JI / J»aJI ^Itt 



8 

J 



;L-^k^lj :Jj L. tiJJuiJI iJiiV C-U-Vl *tplil» t -ul^ J A. M. Lister ^ 

SX^-j/j^Jl -»-l*Jl J ,j*& 4y**aJU tJjuJLj . ti^UU JjJJl ojJ«jj *s**iJl 4j ■ , ■ .-; 

^JUI ^JUdl ^j . JJuidl fife l#»pjb Of •-£ jJi «J^i U=*~k> £>l / J*Jdl 

£>l / J^oJl ij^f g tf^lfc Jsfi.ua *LSJ1 J y*j £>l / J^ jJl r UkJ jj^. a^ 

.&l>Vl Sj^fVl cjCoj** SIpU. OjJ IriJ^jf oUUI jIj^J u**k~U gJS jJl 

r-iji Jl «_J^>-Vl ^ Sj~^)l fijivail <-i~£j ^laXw <_£JlJ| *.j>- / J>o *Uaj Jp tw«j£ 

cjU-jJ Jl ^jlil ,j^ fcyrjli •^♦r^l ol^-U- i-jUji-l aJp v_*£> . SbLi O^So Of J?-lj 

oUl~»j oJ^j-Vl oliLij iJaJaiJI fj—^JI ,j^/J <ijai\ olJb>jJlj CjUjUJIj ~Lill 

OiLfcJ.1 J^-jJIj (jo^Jl V s jUpVI jyu Jbt-L Of «->£, . olSLiJI j>-j CD-ROM 
cjUUaJ ^^ ^>u^ U-bu }UI j; Jjj ^JUI NT gji-l / J>.jJI fit ^ . L^uf 

S^sJl u ^i% JULj cjlfLl iljL. J^IL" j, JJJidl fib Ob ^ U,f y>j .£UiJ| 

. U^u, abJl J* SJU^Jil 

u-* j^ L^^c-lj JJuiJl ^Uu olijSCi ^ t^JUl iDarryl Havens ^L* 
-&"=-. •£>' I Js^II fUtl -^ 0>U jM ^Ji\j ,^J~\ I J^jJl ijbj ^Uji ilu- 12 
<>* t^l ii^l «*J«rtfl -j- ^W ^ Windows NT ^OkJl J* r-^l / J>- Jl 
Jij .DEC ^ VAXELNj VAX /VMS JJuioJl ijijf ^ J£jL,_,_ Darryl I^JLp 
iJ J* ojf ^11 olikdl ^u POSIX j OS/2 j Win 32 ^^iil UJiiVl j»a» v.v.0tf 
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.bVl oUL flliy FAT olllil f.Lb; L^i Lc Sjlcdl sijLl olilll i*kV pPJdl jjijj ■ 
oUL. f Uiy (NTFS) NT c-UL. f lfiy (CDFS) CD-ROM oliU f lJty (HPFS) ^1 

;aj*dl JJiiVl Jp J^u <Uj.j oK*Vl joi jl^JLl jl», jyk- J^ oUaiU ^ ■ 

. oU-Uil 

.ULo f lkJl -^ l^l|jl_,f f UfcJ| J| oLs^Jit auj f ltJ| ^ja A^-uyi ■ 

■ tfjS-U *Jl* «*J J oU-JLI iUff Wi) £. ^yU / J^jJl jJLU- ^.\ u 

.jJdl JUrt-lj uilil ^J-j ^1 Ja-JtiJ Jakfc vJL. £^ / J>o oljOi j^jy ■ 

oLil53l JUjcl-Jj lSj\J±\ ojl^. ^ of «-j?J ^ <Jj>^i jf v£ '^U • J^ 5 " J.- HI 
V^ POSIXj OS/2 j Win 32 ^ £>l / J^ jj| o^Ulo; ^jl! oljJtfJl >_* of v-*b 

. gjULl Salcdl UuVl > ^^ J£i, J*« of 

J vjjjll go^dl C-r io pafc yy .(.Ufcll J l^>i J^>- ^>| / J^Jl oLU» u-u. 



:NT 4 £>' / cM f^ ^ ^ 5> 1-8 
JJuidl fib ol>_i -^ APj^t _^ NT ^JLidl g.UjJl ^ £jS L| / jpLjJi r Lb 
j l^O-j i\jl\ ii Jj J~cUI -kt J oULUil ,y £ >! / J^ jj| oUt Jj; ^Jl 
ab* <£jIsVj J-— =— LI J*i oUi Oy J** -£>l / J*jJI !>f.f Jl v^iJb* J£ji 
olC-j J*l£Hi i«-jll oUlil iJilT l^-i Le ci;^- flkJU oUJSU sjlp t ^l / JpijJI 

.^f jt d^\j «LS JiJ j^^j salai S>>-Vl 

obiliOJ JUjc-I : c >I / Jrf. jJI f lt; ^^^^ 3^, Cj j 4 villa J, . ^ l^^ fe, 
/ J^a J* Ail^L? i-ljll oLUp, Sj^Vl oLL-y olilll oULa'j-Udl ^ijij 

.il^ll oUUI g^- 
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.£>l / J^-JJI fLk i-J (kit IJL^JL. (1-8) J£iJl jijj .v 

•>i Jl ^ij 2/t / ja» f itj ojsu ^ \^j. jup (irp) ^ / j*» »ju» i.j». 

cbU iUy J5 J ^jjLl / JajJI ilLp U-U. 4IL& pi^J oUL ii ^ IRP it^-j 

-^V- jJti* J** _>U»1 £>l / J^Jlll Sjbl g.^ L ^-~ i ^JJl OJ&I «j£*i 
^.Uji jiJb ^j . jlfJLl ol4-y cililll Urf Jl 2>l / J*oJ| oLU, *i**i ,JL' ^ 




JwcUlU 



u'J 1 ' 



oUUl r Uiu 









jljJL-l Olij,,| 


1. 


■ 



X 



flkJI oUfcf 



IljJI Jut 



I/O 




CD-ROM 



SLSJIjl^ 



(1-8) JJLill 



253 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



JS js IRP Ia-j>. »LiSl k^a i)^sj .£>1 / J^jJl <JLU, LU £>l / J^jJI ijbl 
U*p flii Xp i->l -j, ^^kiJlj £»w*Jl jlil J| IRP j^r, £,* / J»o ^Ue 
UaJ^ ^11 CLjJI iL, IRP oj^ j^ jjbw tSLULI 4>UI ,>. .£>l / J^jJI 
^p) >T j^ Ji Ujo* jf l^U)l c >l / J^oJl 5,14 ^ Jl Uj> 4, IRP o>l 

. i»U*i U-Ul (£jsU / JjAjJl OjliJ «U^J 

* f * * 

t»— • -fr~ O* J**' ti*f «-**«i J*-** -fc^l* 'NT J gv 31 -! / J>UJl fit J 

£>' / J^ 1 °l^» J?*" W2w ol*r> *=*laL- ^» NT J olilil <*tt> . fUJl JI4JL1 

.iluJl Sji^-Vl oUuw. Jl is-UUl l^uu, jIjl^I j,> ^ oUtl ^j oUUl JI 

.IRP o^ ^y j,> ^ jl^JLl olsl^j oliW fit oUlw jjs 

S^jiJl ^>| / J>. jj| jjb| ^ ajjj il^ ^JLjIj IRP cjUj*. .Lu^l aUl 
<ii> u*y ■£>• / &-•& «+U* JUd oUllI U-pjs-j ^Jl iihkLl ola.:..,..U ;u*]l 
V^»>U -k-jf ^a'j»y oU-Al g^ri 4& i-| / J>.jJI Sjlaj g.Ujj J oUll fl^il go 
oUllI »l* •u-.J J^lj jLi ^S iLtj ^JA J J>.jJ| Sjbl g.Ujj }y, i^Ui .Jtff 
cJjJI ili f*> } y ^ jr>l / J^-U! oLUJ «ijll cijUJLI j-jl. Ajp t dUiS .^Vl 
. JJ^dl f lt jj SL^JI l_-S>U iLUJl ollill Uirf J^w, t .-Ja*...,U 

iUtbU gs iiy ^ / J*»'JiLy £>1 / J*jJ| 5jb| £.1^ jjj idliiJ 
U!UI £>l /J^JdJ API obJjj flJtfi-1 tPOSIXj Win32 Ji, t t>^JU 4*^1 
oLiku ^« gk-J vllli^ £^-l / J*JI lM £»Uji uj^. ^Jl oUuU . i,,^ . U 

:£L»~M<dl Ijljll 2-1-8 

dUy SjjUl v-^W'V 1 tj,A *^ 1 **£ t5» NT J gji-l / J^-JJI fit i-4 ul 
1***^4 t^i ^J •(*** ->lr*l -C*^ 1 isiljJli tJjJ^- JJwil fit *LiJl jupj . gTl.a^^JLI 
J* LU-li Jiiiijf tflkJl ^. jilji of c-£ — jiU «i»J^-_ «jl; Oji t^jjJ ajJbj- fltj 
fit J ^U JS^ jjb ^y ^ ^iU-l . Sjsijdl 01 .Sijrjll i*tVl £. tJiVl 
l^jj • Ji>*=r at» *lj-i ^ JJt. oljf IjJI Xol* t-4-lji-l ^ulu-, jjk, tg^l / J>-oJ| 
j^ tJUajL. IjjU 4Ji» t,y»lyf 0j*tjf S/b 4JUJ| v_ikj oi JbJUr JJuU fit Of 
fit J* «r^ ^ c^M '■**-> .iiLiJl ji>tjt JUJbj- vJLs* ^J ghjt .Ijjt JxsJ.1 
.a«uJl 1*11* i^j ^ jail ^>l / J^jJI sj^f ^ ^l / J^jlJI 
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y,,. 2, ■«- oUUU- jp Ji^M (^" Jt^ f U* J* Windows NT flfcJl 0{ 

ipLas-JLI oUrUl-l j* ^JUI dUi ^ tir-iiJI L>-jJ>&lJ iljit* p-tf . jJ Jir V joy 
r-iy LJjyJ .yu'Ui^ ,ybu iJlill fLiVl fit? . J-i-idl pit £& £. dbLii. ^JUlj 

•NTJ C >I /J^-aJl 

: NT -jJlsai ^iy 1-2-1-8 

/J^jil oJbJsr- & ';• 5j^ UNIX Jui-Ul fL& ^JL* t}L>f tjjjiaj ^ UJUp 
oliL. Jl i^jll C-.UI ,>. iaw (i^>«^ '*>*&$ ! V>' ^Ul J* o^pIj .£>l 
JLai«jf jJLa* ^f Jl (iybUaJI i-iUI v^i • CJ ^' oli*»lj ila—ljj illjlj liyklt 

ULjbJj i'ykllill olilll Jp £> / J>o Lit £«IjJI J# < Windows NT ^j 

— _«Uj_J! /f*-^ "j^ tl-ljJL»- j-J ililll j^ui> IJU* i!)| .ujIUI ( jOjLa* JUjO^^j 

J,--. I I Jai J v r jLiJl ^JUmJ .iliill oLtfliT Jl vlilil jii" «-— J tNT^JLidl 

oCLJl JLkj, tiliL. Jl iUSflj cilil. ,y :*I>U £U1I NT^illl jfc oUa^ 
olilil Jl oJu £j*UiJI Jlail oLlt Lbj ^>l /J*uJI Sjlil g-U^ 4^, .i5>-Vl 
JjttJI Jb oKJSJI Jb v^UVl Jb <U«JI s_*rVl Jb olilil &[ Jb CUill 

. Jjfc~J.I J i«jpj* wU»U* ^f Jb *j-Li^JI 

Hi J <1»IJ <u£» iU»j JUjCL-L i-aL J^JaJ Tub ti£>>-Vl J^^-JI i*tjf <j (^ 
jJU Jl JkJU j*. iy Aj\ Jb-lj J£J tj t^jJaJl Jl iajxJl jfl . C iiUI Jt. 4f ji 
,jpJt-J t Fopen () iLtpi Win 32 J**!*; ^Ji-j Uji^ t^lui .NT ^ JLiJ p^ljj; «-jiL« 
i.0^ «jjJ0 yPJ^ ^jjl Win 32 f Hid) CreateFile () API ofjj C JJuiJl cJj *~£. 

^ o^* crjy ^ ^ £>' / J 3 '^ 1 ; J b l E^ ^. • NT c? cl/' / t>" J ^ 
Jp (2-8) JSJJI J 4i V 'JW^I g»UjJl J.1 **ry «^JI CJJuidl cJj i^. Jl 

iai J us+l*. J v*^ 1 JJ ,y IfSjli- u 5 ^ i^ 11 f 1 ^ 1 a j'j- ^5*J : Windows NT 
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.-jJl^l oL.a^ Jj ^ Jjl^j oljll pPJUj ^1 Jp jloJLI oL.Vl JJ 

j^ji sju_ v yui j^ji ^ vlaii ^1 j*^jii ijji uLsu ^ xs. 
^■ui (DLLjf) w ^> f it; ji yiyi ^ .jjy-ijf ju-yij ii^Jij 5.i>aj 

. JUui jftj ^ c >i / j^ jji 5j bi ^ ji ,^iJi jL r * jjisai oijj, 

•>1 £*^ Cf-U *^*k V 1 -* £& I-Jipj .(ACL) J^L pS^dl o^V ^4 



© fp = fopen(D:\myfile.dat, r) 





(2) CreateFile(D:\myfile.dat, ...) \ (§) ^f^io. ^ 

\ 1 

(D NtCreateFile(\D:\myfile.dat, ...) *'■ 

X 



fUidlclo* 



N 



J~C-ll J*f 



SljJlii 



@au ll ftr,Lsji 



!i.u\S3i 









(Dafi&i^^Uji _ 









;ijji 






liiUlllUiil 
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ii-UJU ^o, oliLJU ACL ay. jj M ^1 *J»-J <^^ xfA fUiill £>l / J^oJI 
Jj^Jl oL'l£Jl ljn[ ^.U^ ^ idlUS Otf liji .4V- 1 V^ k»J ^ Jl <Jj^>" 

«» L$Jj» i^jt 'J-"^l wJLLxJl J lidAjJi iiLs^l oLJUp .Lid iJLUll J c£j»-f i-*-ijf 
Sjb| g-lj^l t<iJltll J-^iJt £>-lj) .tSj>-f (JUVl. JJJJ aJU* <iJi j^ill ^ .j^i* 

*-*JtJl Jozj i£j>- I J>-i <-J^* jl-U»l -i*j .oIjaU • oJULI oldlS 1 Uil J^jc-J 

cJ-\ I J^jJI oUUp ^_ £>l / J^jJI f lkJ ^Vl i.LLI <^l £. oJL* i*|jll 

: J-LsLl jlil rsy 2-2-1-8 

^-yi iJbjicJlj tfUlJ a-ldLI iLJl ^ ^/-l / J>.jJI ^lk) JulsJI i^ULl 
^ oUUI (.Uiy jl^JLl jlv 4d tNT^JLid! ^AiJ\ ^B .J^JJ ^ ciL 11 
oU — 11 c_~,UVl j~j6 4 dUJJ oUi .Ja*ill fUii vJ (ilk. yiSLl O^o ii^kJl 
l,if Jp (fc£u olSLi Sop J* olilil olil> *f.jj ^J| oLfljJl) aSLUI -t^y olJL**, 

.ULo O *PjJjf JJuU fll*J Jl A^UiJ 

t^JUstl <>wtfj .oUlil *Jj»- t&s g*y £>-! / JajJI SjbJ ^.U^ «_jj«j 

• Ji L" Jr-^l JjV^J V-s^' 
o* J^ ^ ^*~ i^" ^j .i£j^S\ *JIp iJ J l^L^ -jS^, aia olalil ■ 

•J!** ti f Jl 'Olilll Uuf Ji- ijlsJll 
Jl (is-* a* IRP <^-jjj JL-jI J>>- **k»j **»>« SjIjl- g-ji-l / J^-jJI oLJU* ■ 

f lkJ Ul^ll OUJJI j+ U JJjt JiU IRP oLyj JL^I SijU- ^ .^.| 

.&*■•/ J^JI 

jtf \i[ 4ibfcjf yUi| ij^l, f&ciS olslJil ,jwo- jr>l / J^JJI ^Uu ..U- inJt a 

.flkJIJjCSJ 
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Jj Cr* o*~* ±& ^ i&b ■ *«I*JI jIJLI oliL Jl lA^j olilJ.1 ,yljl of «_^l 
a»U1 '{fit 11 IJ*J -<>f <i^>L oU»li. JJ ja kMaa j£s L. Jpf ^jjt v-^JiJl 
v-^ls- J -Mj gJU* ^ ^ Jp cJ^II ^-i J jlil S^Li Jj^SJ J* NT SjJLi JJ 

. i^-ljll iJLl i*»U- SUI^ v-iko toU^Ull iJUit 
£/*"' / lK*^' oQ*p * JO J-«jj v'^j^l **IW Miwli J*. olL~il jU,:..,t of <--£ ■ 

.4*Uill 

£>l /J>-Ji!l »M £«M l ^ l5 *- J ' 1 <& if* 51 J->^ t/*^ 1 J 5 ^ 1 jvd 
«..li:.>7 . £a>-l jJI <Lv»Lii jt *i^j i^L>- iiyc 4jV i>-U-l Oj^ «Jbji jl»* (jf *IpJ£-i| 
iJL-U* J*2>c] (r-j^ - ' / J*"*^' •j' 3 l ff*^ji j^) cr**J' U^V *lp-Jt-<l LaiI oUj—ll 

JJ yl kll 4«jjJj '(j^j^JI Js~** ^Ti -t^^ tj^J* Js*~* lil '-'l ^l l l«i* jJO •"— > dM' 
g3 . oUUl Jli/-V ,y»jiJl ^-jjj J**=~ij ^jiJl Jp £^U / jl~* / £1 _>M gy 
*j>j\a±A bj& <l)f C-»l«> «.U *i_JJ*II aJL^- oLU» j ,j^«Jl 1<-Ai»i Jp oliT„..l,l **ij »jJj 



jW+i 



f IkJI oUu. 


>| 










I/O 











T 



^ LI 



T 




.j-jU iiU jy'U. i.^ iuU, 

(3-8) JS^JI 

audi ^uT jl- Jl £ >- / J#* 
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2^1 / j^jJI sjbi gOjj. Jl gj* / Ja» t-Jfc j> t aJdi &l^Vi c^-Ai ik^j 

.(3-8) JS^Jl J Ovil j»JI > Olft-I C -A* uMi ^ J 1 ^ 1 &~* tM r 

Jt5t_,r uuC- ^ ^ > ^ oUJJl iJbo j^ ^ Jli. (4-8) J^iJI jA 

of b~V .jiff A-y dill fUu Jj— I* ucdJJI Oli *JliU II* J .«W«* J^ 1 

Ijbj pAij, j-x~± -cSCJ iS^iL. Jjf i$j~jc Lai — ■ ^•£~i s i J*f tfji-r jl-ll 

4jf ^ t *ajji i>u.^i oUu-ii j* vuxu-u^f oujji sjlai oialii oj 

JL-^ *s3»ji»jt <LJUI iji^i\ Ji* tc-UU SUJI ijfrVl ^ Jl J^jJI ^ 

. iSJJl (JiU-l jlf>- Jj-^ 
.oliUl iiS/CA olu~» JU<J^ ljs&\ jij^l •j4*J (il le 51 ' 5 Jj^lP 1 (^4 

Of ^ c^i .ciUJp J UJ\ oLOl ^ iJUUJ^t oUj^f *LD1 Uj ^ 
lv |f) SCSI ^*JI JJUIL fck J^i jt ^y olil> Ji* bio- i^-f vjj-U- t $ J p4 

^s j>j si> ji £> /.j^ viu > ai, . c^ji u*-w r 1 ^ c J^ 1 r 1 ^ 

:*JUI olilJJ j»p 




lr§§ 
CD-ROM 3I> ^y iiS'y. -Vtr 1 *»'i- 



&-1 jl#ir 



(4-8) JSLill 
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^LUil -Uu 



. vi*l 



*uaj (JJ....J 



.SCSI 0UJ9 jJUoj ^j* £» jl~-* ■ 

.scsi i y^\ J5UI uy^ jl^i ^ji\ ji ouyi j-jj scsi ±L j^. ■ 

.Ubf 

: iul^dl _^p jXjJI 3-2-1-8 

E>' / J^ ( «-*>. .4-l>"5UI *«J, y* NT J jr>l / J^ jJl r lkJ jJltll £jll. 
usfjil jji-j .^Ijdl £ >l / J*uJl ^f :iLU- ^ j,> ^ il^o ^ijii ^ 
c*liUl J2J jl^J-l (Ji t gjrf. / J>o i.j»- *1*jll-1 jup ^yljdi ^1 / J^jji Ojijw 
-up, jjy %iil oLUl J] J^l ^.UjJl ^k^ i£«M Jl *JULl SjAJS ^ ^ 
Win 32 j WriteFile () j ReadFile () API ol^jj ^Iji iL" lUlSLSf ,k-jf J lAU^l 
^ c^pJ^II Jl (J^JI ^U-jl JJ ^ / J^> U*p ^ ^ . Jliii j_, jp 

. JJdl ^UJI Jp (5-8) J£iJl jwljj 

( Ji«l u~,b. ^*j JJuiJI Ukjf pJi^. Jp ^LS j» •y.ljdl ^yjJ-l / J^ jdl 
jk-f -j. iJVVl XJc3 gJUIl ^lal-j iOs-Ij £j>. / J>o ^_JlU jl^>- A^-bc. J">Uj 

IJUL .oUUJ jl«JM Ja J** jJUll JUx^-1 ^ jJdl •_,£*!. of ^ <SaIp .SyiJJI 
iU .fcJja. je* £j* / J*» oljOi NT J £>l / J>-jJI SjliJ ^.U^ jig tVf J| 
4Jli t API Oyjj JUcLiJ iijSCJ Uijj -^Ijx* j*p _,f -j^lji. ^>i / J*o JUjcu-I ^y .UkJ 
Win 32 ^jiJl flkJl jj, .eiUUl oUJa: Jl £>l / J^ Jl ^ ^ ^f jjijj ^.h7.„. 
•cM? jf*jf ^l?" L-l ^jffk" o 5 ^ ci 11 '- il!LI Jl <JjW i API ^^jj 

J^U .LLdl aL*\ja j»i ^^ / J>o t_J]» jlJU^l J-kJ i^ljdl ^p oU-uLl ^ 

. (5-8) J5^LJl £ dUi ^ (^ t oUUU jl«JL! ja; 

JwJl JL& J~i»iJl j-i~i iCjULJI J«J J jlfJLl JUJUl J^io .jJsdl JLiJ ipj-- 

CJv* DjM j^^ (Js** 1 ^ S*«i J^>- i*iLi (J| (t-^J ^^S" (j.s.JaJI aJ^ImJ t*)t«3 - •>- jl 

260 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J=WI 


WriteFile(file_l 


handle, <*■ **■ f^l jM > ReadFile(file 


Jiandle, 






data 


.-..) 




data, ...) 






\ 






/ 




^yUi f ifc!i 




Ojtst s 


UJtu-l 




Li-ULJI ^u-jj 




Win32 




NTJ. 


la. its 

\ 


/ 


/ 


Jw.x-11 Jui 








\ 


/ 




:i>Ji -U* 


£>l/,>-Ji !jb| 


e" u j! 




IRPjvyj ..^i 

Y 


ft XRP 

/ 






j«i*-i*- 


















JI4J-I Jl "s«-" J 














\ / 








W 






£ >l / J^JJI JS . 


UiJ 






LlJjl 






iujsi i»ilL« 














(5-8) Jfcill 














yljil £>l / Jrf-oJl 









jlJU*»l Jju . UoJl4 ^ai; UJU* (Win 32 «JJavn J *^\r") 0""Lr" jj* r^- / J>o 

^f J| Jj-^Jl />-lP i^JL 5j jb- 4. Km, II L)_j5«J (lit <*-■£ ( OljX« JJP T"j>- / J>0 CjUL* 

1 y-I t jAf . OUUI Ji ,y jl^pLl JL*» ^jfZj Of Jl gj-M / Jsi JI £j*e •_,. oUL 
1^ 4 L ^o r i* jUa^l Jj^t jj* r/Ll / jJs^-jJI (.-it f li| £• UJLiJ ijuJtJI -^ l_^ of v^ 

. (6-8) J5LUI J ^Ji, 

Urftl Jl £>l / J^JJI ijlj| g-Ujj UJ^. jJl tiklt NT oUjbi lUJ Jl^- 01 
0^1 Of J**"? t>" («* i^ljsll j^ olUsU 01 . L^ljaJ Uji. jj> DLL oL£Uj ilp^iJl 
,1-jjJU JJj oLy^ ^r*jf *jl^jf v-il* S*ljS i^1«3 — *iju j^p J^kjjf ilj^t oUU* 

tJjJU J^LJjj .LfLfl £* UJLiJ jylj; Of oUjjU «I* *JlI~j jdl iji/jJl Jp c^jt 

-Uc p-jjLl / J>--aJI Jj-a^ Jijt ^* (>*Lr; «-Jrtfj NT ol*Ji>- JS" J«>- ^JU.-* «Ja,-»..j 

"■i • - 
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J«W! WriteFile(file_handle, <Perform other . . . <Waitends> 

data ;-. _, work> ReadFile(file handle, 

overlapped) Wait(file_handle) data, .... 

\ ^ overlapped) 

Win32 NT^jilaL. «L. £> / 



.JwC...H .Ui 



iljJI ii 



IRP Osyj '^1 4 ^J .j-r" -M 



\ / / 










{r>l/J*.Ul 



(6-8) J£Jl 
^Ijdl j+ 5->l / J*JI 

fUU i>l» 4i>»l>" jjp >Vlj U*l>* »J>*5 oU asLl ^ of ,**, .NT J £>l / Jst Jl 
/ J^JI f lkl ^Ijdl j* J^JI ^ . jl^f Jp £>| / J^jJI oUU. .jJ J^cJLI 

tLVl sj^Vi JJ & oUUl ja #»* ^ i5>Vl {.1*11 JLfc J ^^ x> Jy . £>i 

NTflkdJ ^f ij, ^j t (APCs) ^Ijdl ^p .1^ oUIpJ^I cJ^y fSj .L_J 

.3-2-2-8 pjJl j t Win 32 J ^Ijdj j*p £>l / JaJIj 

: Jilll iJtj JaWl uuill ^fc / J#o 4-2-1-8 

jju-4 ^m tijUjii cluii £> / j*» ^ g>i / j*aji f UkJ U«ii u>i i^jb-i 

^j . (VM) i>Uill i/lJUl !j| a | g.Ujy c >l / J^JI r llU JJ ^ iJ^ J^, 
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V«JL) i^yiJI iUiiVl ^.1t..t .JuUJJ c*UaJ-I ^ J....-...1I Jai Jl Jjkll vlULl 



oULJI {jiyt- dji »j~S IkjuaS 1 _dJil JJ J_>*o jJl «*lJjJl A^-i • *i-l*i *iy*U» 5^S"li 

* f ' * 

£^S. J*"^ 1 5/1 ill Ji <J>*»jJl ,>• 2*^1 jj^i -u*J ^/- I <)?■* Je&J* ^> 

u - -^ '^b ■ lT*.^' *— *^* ilr" ^^' i>*i*aJl J^«->»J ol>ww> (J Vr'sO 1 " ^' ^^ "->' J 1 

•j^ tjjj^f i-alil Jp olj-Jdl VM 5jbl g«lj_/ t-^J hIjaUoJI Olji*Jl *»^-i Jl J~J»JI 

. ioUl oU^-aJI J t»~J^II iJLo 

^Jl diL-jI iLiL. Jl £>l / J^-jJI oLUvy jjSJI il; ^Jl o.1?.,U:II -^ 

Jj^> J* l*.LL; ^J-J Of tSj-Lcll ilbiJ.1 olilil ,y *lj?-f Jl J^ve-jtJl ^y <j£*i 

tiiAUf .jiff Jl ibSJl ^^ £>-' ijSlJLil Jl il^Jl OV JJU £> / J*» JU^c-1 
0U-L1U J-j£UJLl £>l / J^tjJl gs ^ ,^jii\ Jl <l^j VM ijlij £.1^ Jus-j 

Windows NT flkJl i£Ji jJiLy olilil Uirf J^c-J .i/IJUl Jp jujjJLI Liil SjbV 
J^if LU^-1 cJj jjijd i/IJUl j jl^ l«Jl J^JI ^ ji\ CM oUL £±jl Uil 
iLid c-jUI & bl) bo*- iuidl iJilt jii l^j . ^Ll / J^jJL iaLcdl jvl^JLI 
i*i jci Uu*j ..jiydl j^lill 4*S^J Uij ytvojjf NTUt ^ t S_/ilJJl j oliJUil 
-LL2-, ^-1 Oji ^.J ^U .Liil Ull Sjbl gASj, ,y olilil ^Uk: ^lk /liL. J^i-Jj 
^Jl ol>«UJI VM ijbl giUj. ^Jk ijUI ^pOs-II J*.^. Uj^j . «J ^0^1 vliL. 
J v^l 0** J^ ^>JI Jl l^jii u^^Jl ^- p — aJ» JS Jl iJl J^^l fi 
(^aUr J^JI W oL)[ JUxu-L) UU ^^s- UUL" oUJ^ll JiU ^ ,oW 
•^ ijLt-.'ifLj . iJl>- oUulsJ ^bfi Uo^ UJLI jiu^ij 5/IJUI ,y Sylj Ci 1 Jjj x» 
iS JJI J**JI £Ua-l UJI Sjbl ^.U^ ^1.0 t VM Sjbl ^.U^J ol^lv. J e^jJI -UU 
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£j ij- ^rjULl ^-IjJl ^ NT J ^>l / J^-jlJI fit j,Ul j—aJl l^L^, ju! 

pS IRP oUJjj jVj .£>! / J-JI f lkJ iUUJi ^lyji ^ j ^j ^j^! 
.flkJl J \^J. Jt>U IRP oU-Jjj sop ^ p — ill IJL* j,Ua cviUJL 

cik^j . oUJJl jI«^. jl>c jl^-jt iUaJl ^jW jl*. *kj^ JiJL. jl^JL Jb'U ^_Jtl 

</■-£-; uliL. j^sa* ^a jouj . ii^kJl ^-io ^jL-l / J^-jJI oLU» jji*>. faj 
t^Ui . VJ. ,y>y (.Ik! jf 4JJ i^. JJ ^ owjJl isl* *jji • £> / J^ usyj Ji>" 
ReadFile () API Oyjj *lp^i jf C function read () ^jj *Uai-l Win 32 ^.^ ^^-i 
/ J>o fib; **o- (DLL a^. jf) Win 32 ^^Ul flkJl ^Jix^. t ilU if ^ . Win 32 j 

ftf lij^ tiik£ J^ SJlp J iliUl ,jk*\JL* Ja-jJ. 4-PyiJI iJajVl *jJUj *Jj 

coLrtSS" NT j otlill fie,- .IfJtf-NT.jJU » Jo J^^oJil Jrf j Jtf, ^li. 
^jiMay . 4p^J.I iliUl ^IS" oUJLij NT liil\ oUJlS" ^^ £>l / J-jJl fit ajj^j 
jlf>- Jl <-M* Jb. JUic-ii tNT J £j?- I J-a fit _^fi Ujlp iJL4 liU jUJl ( , ill 

Ojjdl oLSl«il r-j£ viJlill p— ill ("-"Ji • **rbJI (£.il>-f J.y~» itoLj f>*£^ i»i»lif j\jn 

f— iJl Q-tij . Uil JJ Jo-lj jl~. ( y.^f ^ ^ jjhj ^. / J^i vJU, ^t, oULkll 

. Oil jX* ^P ^j>- / J-J CjUJb^ JUjCo.1 Ja-^ (jJl *f jJl j5l—» j^-Vl 

: JaUI oUSb' 1-2-8 

Ji** 01* t SjS'liJl Jo aunj *j\y> Windows NT J iSJUiAl jjl^l Ja*^ o_jS" »pj 
IJL» -j-jj . aIU* o^-f 1^1 jf S)^>.f Jp «.5>5r>« W r^-l / J— JJl fit UjjJb jJl dU; 
J ^y-Vl oCJ5ai J dUbff t£ >l /J^JJI fit j Kjlill ajljU jli t ^i^>-Vl 

.oLJlSS JjLs t NT^JLidl ^U^JI 

Jjbl pAJy. OV 4*v»l— aJjI^» r-jjl-l / J—JJI fit ik-.l^j »j_jl-dl cjUJISJI t^Jku 

Lx, Jjy dili ^t JJf Jyiy olilil fit JJj oLo Jp. j^l uij« V NT j oUilfll 
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.ob'KJl fib: J *Ul5iy» ^l 

T-A' / J*""^' *j' 3 l g^Ltf A^ji t-b~~i jW^j' *-*k ^XL^ji vCJi L«JU*-_j . iS"jLill 

j f Jl >i «y"^ ifi ^l^ll ^'^ oUJlSJl Sjbl £.U_* J*lu . NT «liL. -jJIS" Jl Uui. 
^p ax-u iiUi x*i t jlf>- Jp oUjLw o'yf. _jf jLj*- -^ oL._jLJ,l iJ £m ab^ V »-U4 
,«rb) ■ -Wr' Jl Jj^jJI J *u*Ul £>l / J^jJI Sjl*l g-L^ • JJ *l£ll ;>! ^.l^ 
J^-±J( ^^JL, .(oLjUll ^ jujI ijftfll OUfj ob'&JI J,|j| ^.l^j .dJfcJl J^iJl 
i*-j&\ oliJil J* ijbtty) Ifclp- J**' -^Jl oLusUj-iLilU obilS - oL>^ (7-8) 
.olilll -ylS" oLi^ (1-8) JjJbLl ui^uj .(l^yu' ^Jl SjfrVl jf 



3«S»fcji 



,/' 



Jail 



■Jlfll 



•IiUi p— 1 

c-ilJI J^- 
tfjUil ii 



oUill 



V. 



t ojLa S»l J 

ojUI JLe Lit 
cUJl Jl* ji,- ,UJJ 

JJjJl^JOiPyea^Jll jilj 
f^l ^ olijiu k _J». 



_^ 



(7-8) JSJJI 
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»*• 



iliUI ji\S *J[ iyu ^ij| J*iJl vliUl .j^, 

/ J>-JLU Jui ^U)£) «lilil t? J^ 1 f*^ 1 >-»j*i 
iUfllj S*l_JiJl cUUJ ililil >-f ^JUw grfi *il£«l Jl jrJio 

4»^*} Jbu JLalif i-iJb- ilSCj Jl jjvJtj 



(1-8) JjAJLl 






i^ll ,y ^JUdl 




,yuUllJjj<r 





•^'ts 




/ 




/ 



(8-8) Jfcill 

L_Alsi~ *ii» (,*w»J ijjll ^j-Jj iijULt Jj^l SjS'li J* JU-ju ^^p ja • — oJULf -jjIS" «1)V 
^^oJil SJb^iJl oULJl J* Jaii g;^ ililll ji[£i .i£>-Vl i^JLAdl mU^JI cLilS je 
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w^-yJJ Jj .<*jU* s-^ 1 ^^ ^ U W' *-* ^' 4&y* 'CP 
.^am s*.uu c^u^Ji cr iJ i J °r **s** c J* 3 * ^ eft* ^ h *^ ^f^ 

ibflljf 5*lyJl dU J-^- i^ ^iUl J ^ Jl *i*Jl ^ •*** V-=i '*** 
cJLj^Jp^ Jl Ui. ^ j3l 4^ J5" ^ .^all villi JU-^-fc O^l 

. (8-8) J&Jl jwiji 1^ J^-lj o*& ^^ 

iLU .villi* ^J aJ*1I J-iJI 3j>l Of^P i&\*£ o^- ^ o^ Zj? r*-> 
<Lfj itfjlill olilll JI U^y v^Jl ^ Of v^ '4M- ^ tff 'J 1 ** 1 -'! •** ^ 
^ *Jbi Of v* "JW> J«- > "^ «il ^" ***"* ^ '^ • s -^ V, - jf °^ lil 
^ J ^au Jl h\&\ & <sj&\ v^ 1 1 1 ^ ^ Cf* ** ^ J1 ^-^ 
.aJi SibOi J5U Cm & »ijrf J-» *^s *Ji^ J^y • cj >" 

ullUi jf <_yjf jf jlf>- Jl jj^j Li (j-S^p) J*i <1»L> Jl vliL (j^i- jj-ij Uxp 

JLaii $s j u ijiii oi^juii ikjjy Jliiii ^^i. juxu-j v^ 1 e^* <-(j^ 

uliL JJijf) vlil* J <JJi«ll oLyUU ,^4*. (2-8) JjjJ-l J J^j .*~* dilll Jjf 

olilll Uiif ~t oUyUll »JLa «^5 . i^Li ^15" J sJfcJLl oULJl Jl aL^l (^f «i->- 

.•>ULi olisJI HPFSj NTFS <JijVl JJiJ iiilUS 1 .iLUiJ.1 



,»)! 



ililll *LiJl ciy wjl; Jl jrui; *Lu , VI oij 

•ilk; iliL. jf J»ai «lji iliL. vlilll OjJ J| ^ij ilAUl ^U**- 

/►S^ tliLjl oLijf ilibjf Lii UUjf 

C-jUL i_ilil <Ud>- *»»>- Jl jj>ij t _ > /v.in,-»ijl j»*o- 

II j j>- CUjL J^r JL>- |JLu >_ai< iLi 

(2-8) JjjO.1 
L_ilLl oLiss 
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: 3JJI <^U »£- JJ £> / Jaio wJfc 2-2-8 
u j h AM ju^b '£>■ / j>* ^ 4** uf* £>-i / J^jJi IM gkj, ujij o[ 

U-U. ^>d, . ^^A\ J| i>^dl JL-jI, £>l / J^.jJ| ^U, iLU ijjll *liW 
Jl IRP Jujj jl~4 p — aJI IJU Jjbi t NT ^JLUI £.1^1 J ^L| / j^jJi ^UJ, 

I-Uj . J^w i^Uc jU. jL*j- Jl'-^lj^ v_J], t DLLjf VJ ^y f lt; Js, J^cUl 

. UJJI ^1>I jI-j: ajS^i jl^JU 

o.U J) jUl' J] IRP Jujj J£ji J* vJdJl £>l / J*jJ| SjbJ g.Ujj J-j, _ 1 

•£>' / J 8 ^ 1 ^^ J^ 1 f *V_> (J 1 **- jS— t*JU-l 
.U»Ull jl«i.| jl~. f jJft, igMi, Cl^Jl jl^JLl jjs, _ 2 
■£>' / tHJi s-^ c >i / J^J| Sj l4 £.1^ ^ _ 3 

•n? £>■ / J^ v^ J^s-ll J^ j ^Us— jJU* C( Jj ^JUI jliJl Jlili Jj 
.LS4-. sa^lj a^L ^ ^Ijs. v_JL> U-U* ^ ^Ija. ^ ,_JLi» U-U. t»ilsiS ..ylji. 
/ <>^l Sjl-»1 g^J pi vi-»- 42 j 1 Oy>^l 0* S>^ iJ^ ^yi »1| ^ .Ujc^li 

cbU ^f VUpf ^axUl J^lj, Of villi jou ^ . ^oxJj Ji jjkxll ^L ^yL| 
■ ^M ja ^" J- <-•/" </J 3 s^kUl r Lrl ^ iuljli U* -^ t 3 _, 2 ,ju>£.| iub. 

f Urtll J fc-ljdl ^p, oljdl ^sLi / JpijJi oUi, U-U o^JI J^IJlI J.,^>. ^^j 

.iJlsJl 

: ***** i)^/>»v u ' CT*J 1-^*8 
• ^ Ji «-V-bU vJ> 0> ,y Ija v_^ LiJaJ Of ^Jk\ . lu-. Jlir f juJ 

.(J>iL| dJU 
tiiJl PLLjf Ja-^J, ^y f Ui; ^ %] ^UaJl v-JLU ^c t Windows NT .Ufclf J 
>ljU Jjf bjfa .gJ-\ I J^oJl !jty ^.U^J NtWriteFile () i.ai-1 tJJ Jb ^pJU-j 
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. £>l / Jawdl c-Jt x*Za ji? tS-Ul *«jLi. rf\S Jl .j^i. j*j NtWriteFile () oJ&JU 

• O^Lr* PV^ / J 5 * J i-^J (\Device\ParaIlel ^^ <-»J*j <£y»U» -" 41- ) 

^iill •jJIS J[ \jiy *i djfc ^ IRP Owj £>' / J^ JI s J b l ^ 'c^ 
ilL* t iJU-l »Ja J _ UJLiJ v^l*" *JUjJI /j* t5jl>^l ■AiAl <js— * >M **i^J ! >^L> 
Jl IRP ujyj _u* ^ <-*^ |J jl~ll £>• £>l / J^-dl Sjl^l 2*^ -^ • <>& 
.ilt» ,y IRP Ohjj aSX-j ^JJI jLII (9-8) J£iJl ^jj . jLAI 

J j^-ljsll c >l / J^JJI vJU, ^j 3J1 1 ol>stl Jlf t (9-8) JS^JI ^ 



© NtWriteFile(file_handle 

charbuffer) 







j«i-ii j>i 






(IRP) 

tUsi jl ^Uj iiu- 



IRP ujjjj ^ 



SlyJl Jti 



(4) iiliij £j>- / J^i JLiS 



(9-8) JSLiJl 
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© NtWriteFils(file_handle, .... 
char_buffer) 




(5) £>i / J#J« J^~' a- gwl 



J*jcJiI Jii 



iuil 



t >l / J^JJI Sjbl g*,. 



(g) IRP jjjj *L^I 

j^ -1 Jr~ • *l*-t~>b 



GEE) 



£>' / J*- 01 J* 1 "" «H=- £W"JI 



Jill J-—> 



(3) JIRPCwj^ 



( JRP) \ .... .. . 




(10-8) JS^tll 



iljJI iai 



f LJVl J jjrf J~** c ^* ^j -IRP uvjj vWl c**y=J ^* J^ «j £>' 

. (10-8) JSCJJI 
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jjjul *JU-I Ijji AfTji) JI43LL1 iv»l>- iijirfJ J IRP Jyyj jlfi-l Jj— • £vflj . ejji ^lilj 
■d** JU»ly (^>JI fl^M) J-JaJI gk-y ..^PJSJLI Jl gfjJ ^11 |£>I / J*jJl 

IJL* jVj .ipUaU v^i ^''si Jk^J' j**4 -^ "J^ 1 J*r- J** ** Ja rt ./^jM £Mi f 
oLy^t Jy «~^£ V of J~UJI V"- 1 J* S-Jr 'o^i 1 * Jt* ^" / J* V^» J* V^ 1 
jus of ^j t^OJiJ .g> / J*> ^ Jjf <*iUJl ^ <J f <ii ^M* 11 cJjll o>Jil 

- ft 

JLp *J*jC-I ^JJI i_ilil ,yuAA JkZ 01 IfJ* tSJbJLv 0UL0 cJ)ll OjiAl fcou o«-iJl 
.vZijll 0_}>«ll ii^ •^i* LfjJ tJ-i^l ~»JdA\ A-*-lJl J*»ljy tS^jll 



JW^'ii— 






&*■■ 



(3) jl^l *J»li, isr Cuoj >-i»je 

iiuu J DPC (jujj j-ij 




DPC 



(dpc>«— (dpcH- 

DPC 



(g) !l>Jl U.U. gy Jij 



jW £^ 




V'U^I 4*IUI £0U1 








jl*tJJ tfjijil ikl 








/ c-JJ 1 DPC 




APC 




(Pl» JLi; 





U>U11 e jy J^u- 



(11-8) JSLSJI 
(JjVl JU-JU) jl^ U.H, * 
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iJ»li. i.jtf- 2-2-2-8 

Oitli. i*0>- ^ icUliC jIJL. jl^>- JJ <L>-^4 p-_^ / J>o (_JJs> ii-LJ, Ajy ils-jil' 

J~— • Jxioj i»JoJJ a^Uj 4jI» i oliLJI Jjjj r-y 1 - / A>-i j^fr i*-*^ <J' -*■*?* • JW^r' 

JjVl iU-JLl (11-8) J.&SJI ^w^ .^>l /JstoJI S>l gjkyj NTilyJIj Jl^JL-l 

.(1-3-8 *— iJl (j jS\ J. ; .< i a. T; jl^JLl jj-v-* 7-^ j*^;) . Ai-l**JJ 

^jjl t :l_^Jl Jj *io*JI 4*J»U1.I J^JL <5JL!l pJUil j£j 0^ i*l»U» dj*a*- -Up 
ijji of <^-£) ■J^Pf^ (ISR) i*J?UU i«jL>- Oyjj JjJ?xJ A*i>Ull ajjjj Jj-^- ti cf-vf*" 
jL^A-l i*J»UL« i-iSjj (J^-" Cvjj J*J 'ISR Oyjj -uJ^Iac ojljil s^>-jU Jl^Ll oU.>.,.,j 

•^. ISR Oy-)^" c**^ i>f Ji oUtULl J5 Uj jf i^ii«z. aJjJjL oUUUll J..«..t„;.l| .Uij 
J jl_fi-l ol*Uli. ISR oLJjj Jjte t Windows NT flkJI ^ -j£J . jL^JL) L,Jb^ 
ISR (jvyj jj-nJ (IRQL) **>_/• o«i»li« iwJJ» c£y^— <• -^p jU^r' «uJ»Ia« <La^ .^jujh*- 

L«*iJl (j^aiit (iJJi Jbo .jlfsM i»i»Li« <-»U>V cJj>Ji J* ^^ U (Jjl^ll I J> X* ( JL> 

oUtLi* *j * Jp i*^! «JLa ,j*vir . i«i»Uli ii-Lw l^j JU-JU IRQL £y~j> 
c^-jjj J~* ,^JI t(DPCs) *£-y ol*lj>-l oIaLpJIw,! NT jL^I oUL^. J «.«.■:,.. J 

tiulJa idolLi Jj-^a*- ^P t^ioi .tJvj^uJll Oli i*UUll iLljta JLJil) t/uLJl J. /tail j 

. <«i>Lail ii-Ul oyl-iJl ii DPC Cjujj iSj^: • ij^ r> <f^v° J DPC 

t^JJl iSy^ Jl ^l**JJ IRQL t^jt^-. NT Sl^ill S^iJi j^iiyi JSR u$jj\ "W -^ 
lSO?-) J DPC tjyjj ^ij ^Ijj t^LJI JvaAJI J ^i ('/j j . i*l»Lail J^^a?- JJ *Jj> OlS" 
IRQL (^wt Lfci Ja^ ^Jl iJLJI SJLl J oil* I^j iui»U* J^^is- Jj Sl^ DPC oLioivj 
a>->l iJUl i>JL*i\ Jp (12-8) JS^tJl jw^) .DPC / C J>JI tj^™. o,:> ^JUJD 
.((11-8) J5^iJU iUSijA (12-8) JSLSJI) .^J»Ull i.j=L iJliJl 

*J»U* ^ JJ jJ^Jl Ji; Jl DPC U.UL. ^>- ctf>Vl oUUiJil y'L-Tj 
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•&J oU^ 1 <£~± Dpc oyjj *Ua=-l Ji> & iJ»ULI .Ju i-tlill ^ JjUi ..IjJI 
^JJI JbJ! c >l / JstjJl ^U» ^ t^Vl *LiVl -^ -^ tiwUJJ DPC uvjj Fa-. 
•1^1 JUy .>U cJ ^Jl £>l / J*JI &** i!U- Js^-i ^ 4ulUl iLis* J >^. 
•^ ^^JLllj £>l / J^JJI f lH £>l / JWJI Sjlil e-ly DPC ^Ji- 4 <du> ,y 

.IRP,ju,j 

i*I»li. iV i-Wl j j^ jU^- 1 ^L*- 1 ^- (J»** A^J DPC iwj JUjcu-1 JJUli 01 
d^J-l ,y 4 DPC / ^Jjd! IRQL tfji-y jl^JLi IRQL gjp-* {#. £*" ZjA ~**s* 
ajJ- U JtSl lu-p j;ji-$ obuWLill ^ a£ IK»j . Jaf i^ljL DPC iJ»U* 6y*>- JJ 



jW-'Ji 



->4*' js~* 









(ISR) <«itill 



DPC 



(g) / J*-jJI Ui, DPC Owj l-V. 
iulUI ILL* J Jfell 5->l 



jLl DPC ujJjj J| 




IRQL tfjiJJ jVc 
DPC 4»Mu J-a^j 



•<DPC>C--<DPC) 



U.UII gjj! JjJbf 



DPC 



(12-8) JSLill 
(2 *1»-Jlt) jlfj- Ulvliu itJbS- 
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:^j>-/ Jrfo v^ f^l 3 " 2 " 2 " 8 

•— ^» J^*! Jc* V^*i JL**^ rW*" V^ OW^ Js-"^ DPC uyjj -l**^ *A*j 
/ J^JI r lil 4 £>l / JAaJI U-Ul fcJltJl iUJU •!» C ^-J .,^iu £>l / JrfjJl 
JS" J-j^-J 4 ^!uj . iibiJll ' ^ji-l / J>jJI olIU«J hij ojh-jL. «-a1^ t£_^-l 
Jjjj* oLL ijj ^j 'r^-' / J*^' ^^" *^ J *pL«jJI ^h r^-l / J* 1 *^' oL»Jt>- 
bi}j> Oj>«il g-ji-l / J>-JJl Ikj jJl cjUjuLI ^^iy ^i* i*A^> jSCijj - ^Jt-ll JJ \y 

(^j-fclikJl olj-idJI i>*~J Jl Jj-^jJUj . ( _ t P.lX>...JJ ^y>liaJl OlyJI i>«J Jj *UalJl 

JI SlyJI J*r J APC oyjj ( ^-J>j <iijJ» j* liUJu * .yb jy»j . i ^>Jc+A\ <u*Ji J-jiiJ JtA>- (_£i 
.(12-8) J£iU iU£y> (13-8) JSCdl J 6w (^ tiiJL^ «_j iL«-iJI 

l^i-j tiiot* ^LnJp oL»- (J APC oiyj JUiil *L&u»Ij iDPC Oyjj APC OiOj ■*rAl 
DPCj APC oLJjj jJiu tdUD iiU») .i*J> <jL- ^f ^ JLfcdl DPC Cvjj (<M"-^j 
. DPC oUtli. ^ ji\ IRQL ^jiu— JL^. J^ APC oUkll. ^ oCf 1^1 ol*J»U. 

Jai ^ APC Cvjj <*£*** J (pv^l / tJ 3 ^' Sjl^i g*^ Ji^) rlWl ijkJ* £*oj 
JLidl i..«.. t .. l l foj L»JLi* iJUl Xjl (j_j , »l^ uyjj *-\pJ&**[ Jj_J» ^ iil>w ****i Jj el^iJI 

4*uL,oJl J* (14-8) J£JJI ^^ .ol^lji 4*1*1*. Jv»^ *,>4i^ll IRQL ^jX**. Jp 
. ((13-8) JSCJJJ aJLSSja (14-8) JS^JI) ,^J~\ / J^oJl ^liV U&& ii^J.\ iJUl 

/ J*.jJI »jb| ^.UjJ APC Oyjj Jl p-^uJI sljJI JiJ cAPC *aJ»U- tjj*^ Mp 
J-^Vl ^J^-ll Ol>iP i»«— i Jl iJU-l ^-^ (^^j 1^1) t^LiLJl A--JU ^JUI tr/-l 
^j-iJlI JUL. ^^iuA* -K-^d ^A 1 / J->-^l i-i** J*€ i5^' I Rp uyjj '-••^■j 
O^i ^UJoj .s^LI ilU-l Jl (U^V Cr iJ (^ 4s? poxJ.I JJ ^ aJjII ^aJ-ljf) 
,yuiLl) ililil t^i. ^^irJ ^j>-\ l<mJ, if jf ^jluJ.1 XjxJ; cJiy . L" JU» ^ji-\ j J^-jJI 
. JJutJl ijLoj jUkiVl iJU ^ (J^Vl Jliil J ^jl^l Jill Jl 

£*^ ^ tviAU; ^pJs-il fl* lii* .J^IjU - J**UI Jai J APC Oyjj ^jy ^JixU 
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f^l 4 Sjs^-Vl S>^| k,\ J* l y.MA\ Jl IJL* APC C&jj *i*L* j gJ-\ / J>-JJl Sjbl 
4j*Ji /^ iiLi J*ly CL^p J»j>Ji (^p^i Aiaj j i-j«Ji JLU J* t!jM*» ■r^' / (J^" J 



APC Owj *^> J £>' / cM 1 bH e»Uji £*i <£>' / (J 5 ^ 1 f U l - up 
^>Jl flkJI Ijft liSobj .Ss*ill gJUil ^Wij *^>JI flkll oJ Jl ^p>JI flklJ 

idUi jl« .oUt..,U Jl :»l>l £L* ^b; jlsU li* J J-jj t^iJi APC Oyjj 4^J 

*.^=-l JJ i-iiy ii*» j* ^jii\ flkJI J--»ljij ^^1 fU»JI V^ i3W- ^ -V*=«J 
J fUl obgij/ Win 32 ^jl ZyNTj J^oJil Jai j APC ol^yj) .APC i«kU« 

. (WriteFileEx () j ReadFileEx () API ob-Ijj 



£ /.|/J*oJl!>| e A; J , 



(D e^/tMWsleUjicifci 

vJU. f U)( APC (jjljj *v«-» <j 



C2> 




(7) e*^ DPC «jwj i/js-* 

^Vlj^-I/JAJJIUU. 



jl^JLl jl«< 






/jAllIu, 



U5>JJ 
(ISR) i«Hill 



DPCujyj 



■-> 



IRP 
(AK)) 



l*£l) APC XU* 



(13-8) JSLlJl 
(JjVl^l) £> 7 J** S 



cm 
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:iJUJl oUlil Jl %JA I Jrf-jJl olit 3-2-8 

JLa u ,J^i i»~H fa Jl £>l / J^jJI oUI> Jp ti,UI 4JLL.V1 oju^I 
olUaJjf iliL Jp jui*J Sj^V rj~\ I J^-JJI U-U* ^ j> Jl AjLiXy . 0,-lj jl^ 

•^Ijn jjp £>- / <>•> v^ 4^ V^ ^ bJI ^a^ 1 <> (15-8) JSLllI jfa . g>yj>\ 
. i_ilU <»UaJ ik-oljj ia ...ii» ij^J* J^** /l****~i J>*J • <| ^JaJI cAtt...Al -p 

/ Lso i_JJs i»J3- *,_y>iiij v-.JJa.ll J-^*"' / J*"-"' "1)1*1 2*^ji c*— -i 'l5>>"l •/• 

* UaJ J~~» fr^-^i . *-j*L* ^UaJ J*-*' J[ i*jJ-l j»-L~j 4J^» t «Jll i* J -jSl) . <iLi»J »-^ 



;i>Ji Jii 




j-iJii J^ 



(jl) J APC CWJ «-& 

viaii. 



tl/ cJi_lli»J JliiiJ 

apc iJ.u. yz 



IRP 



^311^1 jij^vi 

APC *«J-» j "*-ijj 

Cvjj <>• tr^*^ 
otuljj ^1 IRP 



(10) 5 - wu lVt J*- 

''M ^-UjJ APC 



(APC)}": 



l~ill APC UXo 



(14-8) JSCJJI 
(iJlill il^-jll) £>l / JaS-aJl UL1. flrj 
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<_J1» oldj>- jIju<»1 i^jjf 0^1 Js*-* <J1 '^* tlwj i/-*" J^j! •^•^I f^** f^'-i 

Ji *JLu-l ^JJI vlkJI j^jl lil IRP Cjxjj JUxl-I olilil fU» ajIm jf J^aft 
iliL. j cJj 512 JjV J^lji *-Ji» jJtf jJU^f lil t^i*i .jl^ Jl jwJIj JU-l_j v^ 
"*>-lj f Uii S*l j kj> c_.ILj (yjiJI <J~«* FAT olilil * Uij ^Jc**-* i 0>» ^yy J* Oj* 1 

.tjilil *-b «iy« j* I*Jj tOjll ty^l ^ 



J»iJ iJ*. .l»JU-] 







il>Jl w 



cjU* 



^/-i/j^iijUi-iij, 



(g) a,*, irp cwj »uji 

iljliLt fill! jl-4 



(D ^t HP ^ £. «,, 



Jl IRP oUU JUjI 
J IRP ^ jl) jl^l 




(§) £>l / J»WJI JsU aU flfj] 



(§) 5/1 / cH-^i JJ~- ^i- dfJ 



(15-8) JSJJl 
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4f4 »«» ^l£-» J| ^ J olil^ sop Jj ^ -JL^c-j 5iUl •JJScij 
oliUI >U. ^ .(15-8) J&tJI J 4i 1^ 'IRP ^.J^- ^ -^ 5JUL, IRP Oioj 
v^l *jr -U^I jL^ jj i^bc jji oU>il ^x— jL„ js3 ij^\j cJL* 
£-»*! lc*J -c*- 11 i3L- oL-^Uy ol>.ljUlj -^J^l j^Li 4 :*ui_ aj ^Ut-I 
. JUI Jl a^lj jl^, ^ irp jjjj ^ u x* vU^Vl ^aO ^ U; (15-8) J£jJI 
U, J>U o l^JljIj <Jj oUUl OUiJ M- ^r;-^ 1,-lA, IRP Oyjj jL»l <j£-£ 







(JO) oUUIflto j^.ii. 



d) *-w* u->« i- (j% 




|^W| **- ,j DPC Ojyj £-i pi 

0UU1 fit; jl_» ^Jtwj irp 



j^cui .u* 



(16-8) JSLtll 



:l>JI J»i 



f»i 
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iijb x* oUi^ j *?j*j* r^ •/'* j-* IRP Owj *-**- £^' / J*^' : -M £*^ 

Ic 5 ^A 1 / J^ 1 r^ij u-»j*J' £^. i oUUl Ji •_,» ^y jl«* ,^o of JL~ 

.((15-8) JS^OJ -aLSs-j* (16-8) J£i)l) .(16-8) JSCjJl J jw 



J=tj iU* *l*Ji-| 




© £>' /J^' J^ilU^U,! 



J»Ai_ll Jii 



iljJl ii 



1RP 



(3) ttlo. IRP oLJjj .lii| 



g) c >i / J^-UI jXu *JU ^U-jI 



E>' / J^i J=U; *lu ^U-jI 



@ J IRP oUJjj j^j 



(17-8) JSJI 
Uu*» J SiLdl IRP oLjj j «*»> 
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(Jj) ^ .aLli irp otijj js f ui x* 

OlyU ^ ,!_>■ .J^Vl IRP OWJ 



J^*=-LI ix 



•IjJl imi 



in JJ 2 IRP ^tJjj ^j 9 !>il jj& 

JJb-lj J? Xy tJJW *1^ f ltJ| ..ill^j 



(§) j DPC £-"; fl *»iUll ^jiJl jl- f-»£ 

3U+I J* JUl IRP uwj l-V ^11 " ' 



IRP usltj Jjt 



(D IRP usyj 1 «=*yi J* -^ 
jLfJL-i ^Mi 4 op-|j 



(18-8) JSLiJl 
JUil IRP oUJjj fl«l 



CJIS" lij t ^i*i .Jb-lj ^ / (> 3 V^ t> c^i!^ 1 <> J-* 1 i ^ J - 1 IRP ^^JJ 
J* (17-8) JSLJI villi jwiji .oUsfc £ltt j* vJUaJI j* Uj^- lp* JS fyy tIRP ^UJjj 
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. i«*-ljJl oULJl oLalll ^Uai J~~« »_.J5.0 ti^v 4 0j-» J^ J 5-l^-tj «JUj ^j . jlfsM JJ 

J! c?-jD cMl IRP uyjj c >l / J^JI r UkJ ^ t «Lcll IRP oLJyj JS - f Ui JUy 
. ((17-8) J£iU ^Uy* (18-8) JS^Jl) .(18-8) J£JbJI J ^ 1^ t ^J£-!l 

^I^LI ^ £>l / J*-Jl JLc-l oIjLpI 4-2-8 

JLi . oUjliM »ii olji« CLp JaiJ r-.r'""' / J 5 "^' ("^ -Uji ^-s*" 'U^'i 1 * TO 3 " 

<«Jb^ jj5J 1 1 J5Uj . 4JUJL* JbJi^ icj-< Jp j^ a?- Jl JJj J iJjjJil oliill jJLp jJjj 

* * * * * 

*-%jj vlilll ibSj i-iiil 5ely ,y> ^ iLviljal i^lji. j*p ^Lta i_£L> <jp a%c—VI 

^ ,J^ Jjla. ^"f ifjj ^iko «;f Jp -yljdl j;* g^Ul / J^ Jl ^wjJ j£x 
oLL ^V UUxu-1 -^ly- jt 4j»Jl Jp ^ ^ . oULJI Jii J^>- ,ylja. ^p ^ 

obJlS' ,»p Ju . p-jil-l / Jj>-jJI Jil flij «j l^Jjlj*w<! ii»ljl SiJxdl 4jJLidl oUlSJl 

Xp- ililil ,yui» jUail Jjjt ,jP J* Oui il.lji J4-VI ASj^iaJl jU JLUiJj lOljll JUUI 

.JLidl s>dl Sj*iJl J^ljJj ijijU ilULl Jl vliULI ^.AJL. ^>-l / J^-jJI 

t5 jd J*_jj JU- J ii^yi »JL* ,jj>s*> <l)f t ^f ^Jl iKill (19-8) J^iJl jwijj 
JJIpU .^U d)f (j^j^J . iLUll Jj Jb>-lj «JU» ry^ / J^j <*JU» *j^ _^5"l ^ Ji-J.1 
oJlA JLiu J^A>-j . oULJl oJlpli -j^ J>«-- 6*l^i) UUal~a ULU ,,.h...j SJ^Jil NT cjUL 
Ca^JII A*jCU«j . oULJl 5 J*pI« J^ J>«-" »*ljiJ rt-«iii C^j>-' >-Jl., /t"» «« 4j*-i v-JJaj t aJLjJI 
. r-^uli >. alii jl XjLi^U ,^^11 jj-oii « Jaii 5Jb-l_j ojl oLiLJl SJLpIj i_iL« rd ,jji\ 
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liAill fJL. 


av^Jifiu 




ji*4J 


«y> 








read(file_handle, 
record_3) 
wait(fite_handle) 








jifesy jj 1 obiii > 


= 2oJ)ll OjiJll 

read(file_handle, 
record_12) 
wait(file_handle) 




1 cJjll 0_>»J.I Ji< JJS 


< J Uld'jll .l^| > 


<jUay .i^i > 






lijjlii 


Oj*Al oUL {|Ufjl 
i2oijll 




2 cijll 0>JI Ja Jut; 



(19-8) JSLJI 



(.■ oJULI (jAJti jj-iJ JUjC-^Li rj>- / J_>0 <_JJs> buxJb jJUflj ijlili lJUb (J 

Ujupj .gjsLl / J^JJI oCUp tfjb-l fs t (19-8) J&Jl j^Jij l/j .^^Jll t)ljli=J ^ 
cJLtf jl\ i^jjll 2UU Jl vlilll ^yui. ^i-l / J>- jdl SjlaJ ^.U^ h..^, *«iUS Ja 

. JLfcdl 0"5Ulji i-»- tjllk^Vl ill*- =>. l jft*iJI 

/ J^-dl oIJUp -j-" CLjp if <ij** jJjcj ioJj (^1 J (5j»-l «L**i JJ ^ja S^i *>Li 

OUfji oz^S\ W jSa toUUD Jb-lj J3 Jui Jjj t(19-8) JSLDI Jj .jU" ^Jl j^A-l 

. tL>- CjUL CjliUai-II J>-f (J^-i ckiUJJ . IfriL/i."..-,* J| oliLJl 

■>• JtST jJU<aj Uj^p i_iJU ,j^i» a* 4i»ljll <w-^ j j-fc^vj il^Jiil oJla J_^i>- (_gJt>-^ 
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j* &* -zr i J* ^ ^ ^ [j ^ JL "^ ^ ^ ^ oLns 

lii ^ ^ J! J^ ±>? S*-^ ^ ^ NT ^ £>' ' ^ °^ 

vJU. f lij ju, «Jy iL APC ,jyjj J** 4 /-^ 1 £?!*-. 'Ji^i J^y -u^ 1 

.(juii j_- > * juuii ji ^ui cry *aj»j) o*» %/■ i <)r* 

oJi JU- J tt |i .SaidLl EJ * / J^l *LU» Uut J-J-. *U ^1^ ^ / J*a 

j^ L ' r>' / J^' »J b ! £*^ •>*- "" iUl ^^ ^ Jl~*^ £j* / J** (i^ 

OS/2 ^>JI r lbJl J-i-) . JjVl i*iU £ >l / J^l iU* ^ of Jl UiJI L**i\ 

.(i^ ^11 .1* itoicll c >l / J^-aJI ollfc J-L- ^iJl .NT J 

:oUJ» j yljll jlil ^jy 3-8 

jjy, ii>j £ >l / J*aJI f Ikl v-wdl UjLl J^ Uv iiiUl f LJMl o>j 

j^lj j^, JU1 &£, lfc<^. jJl *^tt £>' / cM ! J b l C 1 ^ «JM y:Wi -> 
> jlj>- c&y ^V q^ f-ali ^ -^Lii. J L-ijl! jl-U goy <i >' c* 



•(JS*""* 



1-3-8 



v^Uyj SCSI .y-j^Jl JibJl J! cJiLI vJUl ^jft jl~*j Oy.1 ^fl J^* 01 
LjJ^ iibfc £> / J*» 5^-f </> «&iJl J^J FAT oliill r llUj 4paJ»iJl fJ -^l 
J* NT j^. JJ ^^ . c >l / J*JJI Sjbl ^.Uji J* j^l* J^ J^>lfU ^ Lr*J 

J jlll Jit Ldto jlil yJJ- Oyjj g>l / cM 1 Sjl^J guliji ii; :j^ jjjj ■ 
ttjiil £>l / J^JJI (\!X IfLo-u ^11 (.IkJl cL'lS" jjyjJl *^. . Js^Jl f ^ 

•j\&r 3t—* ^jy. l?" *r - L-Vl i_i!lbjJl ^ ajj_jJ! obJyj '•fijy ^-^jj * p j* : f • 
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c >i / j^i ijbj gAjjj ji^ c C > / j*> &** jui^j ^^ ^ ..^jj, f 

Jj -uyj^l li* Jl p&dl il>Jl U.U. ^ Jij ol^ gtu, U-v* :ISR ^ ■ 
igSj* IRQL ^^ xp U.U1I ul> obJjj Jfc*; t NT j £>| / J^jJl ^y 
f>. • J J f t$y~f oU»lLjJ ^jj^l ^p £ll v_^d ^ J»» Jif JLU .*..-,, 
4>. Jjid 4 jif IRQL ^^ xs. J^i, ^m t ii^ j DPC ^ ISR -^ 

.ISR obJ,j. ^^ lw» i^Uc Sjlall ij^Vl oUl^ jf Ji^V) .U.ULI U-U, 

.(ISR Oiijj J* olllil fib ^ V c JUdLI J~. Jp, ' 

i*l»Uu <Jjb. J <J^I JUpVI <&*a DPC Oy jj XL : UiUU i-OiL DPC c*jj ■ 
ISR Oyjj iSj*~* cs Jif IRQL <£yu^ x* XL y>j .ISR Oyjj -U^ ■** j^*- 
c >l / J^jJI f lii DPC uyjj >* .^Vl oUtUJJ ^^Jl ^ ^| JLj 

. jlfLl Jp *i>*il aJUI c >I / J^ jj| U^> fju, 

t£r~* lis— ~" ^1 *^ f ^l C&jj ^l oUJ» J .^J^ jl«* «^ku-j : ^ IcVl -jyjj ■ 
fU"* f^l UWJ £>' / J»^l Sj'-ai g^j! ^pJS-j c^ .IRP CvjJ Q\»*;..{f J*' 

^Ui] fliVI Omjj £^i .<^jf <^*k Jl oIj'LJI J* ,>• jlf>- jl~» ( _ s f^i of juj olllil 
oQ** JLxj oUill *lkJ ^ y>j l^JUJl jf LjSLi>-[jf ilLwJl ?-U«J Jp- olllil 

Mill ,jyjj jl-II ja4 t ^y>- / ,-po aIUp frUJl x* : £j>- / J^i «.UJl juj j ■ 
/ J>. jJI 5jb][ p^Ujj a^jii^ (5JJl tl^Y 1 uyjj ^-^ -j^fy l-x»-lj r/Ll / J>--JJI 

^i J»— i! lfll*jC^j ^ UiJ ^jlj-« ii J-*>fcJI *Uil ijyjj "^4** • Js**^' *^L uil>J B 
J^U -du^ *U)Ij jl— J-*^ O^E .i/UJl ,y jr>l / J^JJI Sjlil j^U^ l^JLiJi 

.(.Ikll Jltail 
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J* i»J»Ux »j|jdl ij^-bU s^Vl cAaLa ^jJ. y^SJS .(oQ**ll JS" Jjlij Jb-I_, ^jjj- 

. jjf CjijL i*l>\A\ ii-U. .Ltd DPC Oyjjj r^-l / J*-JJ' «jk* f -^ tijW^l uyjj 

• f^I uyjj l^ ^^ J 'to' 1 ' Jr~^ **^ p tiL?^ niU-iJ <*U>1 

: jl^JLl ^j jllI tf\S 2-3-8 

: *>-U-l <,JiA iJUl »lkJI cjUjIS 1 ^Jl" . iLill S^ll J iliill ^aI* ^-ii 

.£>l / J>-jUI Sjbl g.Uji Jl (J^l iUi) jllI 
Ji. 4*2jU*>- i-jL^lj MliJl Jp liyltj' Lik^jl LJUi Ijl^*- Jic (_jJL)l t jlf>- jjjIS" ■ 
/ J>-jJl oLil» oU_j>^ J»Lcp-!)U jlfJ^I iLL* piyj iajll Ojl»«*U ij^iiiii ^uUi^Ml 

.ioUJl £>l 

t *UaJl (J Jj-J.1 (J-s*^ ****■ Js*-"* Cp~^ P"J^' / J-'"'^' *j'"*l ff*^ *i**""i 

AjjJijo t CLUJS^ , Jj«J,I Jl>ol. J^Ull ■jjlSol f-^j^JO (^JJI (J~«ll J*^ UiOj LS^*^—i l*' 

.(20-8) JSLiJI J 4, \S 4 jll'l -^15 -y, 

^"ill jj-tu i^Ai*3 . jLfLl jSi-j «i«3- jL^Ll • J JIS' ***! *— Ml li* l j*-/» a>-_)j . < oJULI ***[ 

. A dj.\ tyj&\ *3\j*m J* myfile.dat t/ Lo iliU Ji \ Device \ Floppy \ myfile.dat 
^jill *i\'j* jL ^JJI NT JI4JL.I tf\S ^-1 jj» \ Device \ Floppy ^^iJI ,i..^-.llj 
Jl IjJtJ* jjj^j diJU jells' j-jjLl / J^-jJI SjIj} ~iLi^ t-Ji^i ttnyfile.dat «a jupj .Ojil 
L. Xs-j ivilJj a* . ij- •cJ.I Jj JUL (yaJl. £*ji pJ J!iill ^ J Floppy jlf^l $6 
jL^JL.1 ^'15" jUfi] r^l-l / J^JJl !jli} p&j>, *Ja;...< t i_illl tJ iui» ^Jtu-ll J*jCL-j 

.syiL. FloppyO 

rc«ljj{ <-*/>i iLjkll *\-j <-o?~* £$£ ii! J^T ifi^ J^*i 1 (20-8) J5wJl n*J>ji \£ 
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J oO** r •-' l *^ 1 r** ^ JLJi •i^ 1 J^ ^ JLJI i*- 11 ^ ^V -M- 1 JM J**^. 

f **£j L*^ J* J*l>^J .J-^Vl \_Oyi J iijjll iLk^ll S^LJi JL^L jlJ.1 -ylS - 



jl~Li ^jis 




(20-8) JS^SJI 
Jill -jJtf 

JS - ^ ,^i . jlII l^ i^o ^Jl £>UiJlj oikllj <lui!l S>^>-Vl JI4JLI obilS 
Jaicu-j t /jS3 . *~~«Jl; i*»U- o^U lSj^ J^* 1 — * iU^r <j^ J* 1 v^** u*j& f - ~-^ 

t *UiJI <y jl-» J-*j£ *l*JI Xpj . o Um ,. 2:H JS - Jl Jj-^U i-XaJI ,y>j^\ J~~* ^-iJ 
i*^ jib ,^1 i}t^\ •kJod 3I4JLI oLJlS' iLL^ r^l-l / J>uJI JjIjI g&j J.- « i..o 

/ J>-jlJI Jjl^l £.1^. oUliL iaLdl oU^Ull J~>~J ob'l£J! JUj^-1 ^c 
JUJbJ ^y ^iLl / J>jjl SjbJ £.1^. ^j . ioly^l oUIJlI Jw»UJ *v»> jy ^-1 

s^-Yli jjLslJ oU:...J) jr>l / JajJI f Uii 0ss«" <^ ^Ul^ oiaLilj sj^-Vl 
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: ^yl-l / JsS-JJl *-J0» i-j^- 3-3-8 

^Jt U-Ld LjUi oU>JJ jr>l / J^JJI f Uii ^ tf>- c** IRP ^' 

£>l / J^jJI Sjlii ^j. >J^_ <.£/- 1 J^ '**■>+ V^ ^x-z I*** •%/■ I t)r* 

iJUl ^i^JI Jp (21-8) JiCUl ^ .IRP J ^pjcJII ^ ^ Ji lji> £>l 

. r->l / J^jJi f Lb obflSj IRP uu «^UI 



Wl> Jl >^ JsJ"" Vrfs. 



JjVl ^J&M ^ >4j IRP i»j=- 



IRP ^ JSill »iy _ 



RP j^o *-»JE-i WRITE 




Mi*- 



(21-8) J£jJl 
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aa-ij o-i*^* gyj (*^aJ J—t) ^^ r-^ 1 '-Cxy* o* irp *^- ^k 

ji. j\ Llj> U^ 1 <^ '^b <***-J V-^ 1 £r olyU* CuUJI ^-Jill ,£^ .Ji^f jt 

Jl j*»>j *y»A i**.l>- ^ljr*ljl»j **J»j »>i-i IRP .j-i-ASi 25>» (£>s£ . v_JLlaJl JLj& 
<bb£)i iiJjj SyJi IRP ^-iJ^j ^ tfjzt. t (21-8) JCiJI Jj .^pjiuJlI vliL. ^itf 

.WRITE 

C-ll» ^Jl i-*JJli isLo. IRP iLL*» J IRP *j.y~ J5 jj£ ^l^.y.T J^. 




J..T...II J«r 






U-J«. 



SljJI J»i 



NtWriteFile(file_handle, char_buffer) 



(.IfcJI Cjl.Jtf- 



(2) •»=»■ -U» oUJl itS 



(3) ji Jaii jLai o,ui j^ ^ 



,_^jij jLdll ojUI j^ .u* 
(5) j^jij <j£»^.l OjUI JL- ii^jl 



<r>1 / JajJI 



(22-8) JSLiJl 
oUJ» ^ (J^J* J*—*.* dUU »Uai j»— • **ij 
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Va\ l«ii>j 4LU IRP ol^- if *l£j £>! / J^oil fltJ gfc IJ*j • £>> / J^l 

:oliJ> j ii>l *^4-U «U| 4-3-8 

£»u jUr jp- £>' / j^ 1 iw ^ » 1 *-m v^ ( 21 - 8 ) J*^' c -5 ^ 

■ r j 9 - / J>^ v^* *^^ ^Hj J*— * a* -^ t /' Jt: ~i **!*) 

. Olit J j^f jl~» Jpf J* J>-lj jl~* £*J £ji-l / J>-^l ft ,»-*-* £jj 

IRP i.^JJ JjVl is-i-i&ti £y j V/^' oUjUil Jp- >u>j ^*i a?-lj J--j JlIj t jf 

^.JlSS £y J jliJl jlil IfJL jJl oUjUll jj* vl-s- t^F jl— Jl iJUJl jjf ^J 
i jiVl Jp jl~. Jit vJU ^y Jp CiL. Jl oUUI it* v_iti t !>tLJ . jliJI IRP 

.(22-8)JS^JlJOw|^ 

* m * * 

ryLl / J^aJl »jb| wli^ jjX . Oy" i-il* il-lj ji*i* *<k5 «_JLt r-jjU / J^JJl 
jJj^ Jl i_ik iiUii ilL* j^ ik£ll aJLp *tj^ (JJJI lolilll aUaj J...~« Jl (— ltJl 

J«iJl ^jill ^jj* Jl cJLUl ^^ ji)l i^yil jl~« Ji (JUJl jij*J £^-l / J^aJl 

. oULJl J&jj 

Jl J*JI jltl ^ Jit _ oUUl f It oUl^j jl^JLl oli- _ oUlil J5 jV 
oUl-ll JjO*; jjj ^^1 JJUl J iJj^-j ^ jl- ^Ijil -_^c iJJudl fit 
^ Jb-lj ^y [ftej jOJ ^Ijif SjLp J*». ^s ibt*i .^jUl / J>- JJI fit jf Sj^-jII 
jc.LJl ^jiJl ^i jji^d Windows-NT ^ IkJl J jl-il li* Ji* J^-jj . jl~» iiLib I jl>- 
Jw |^ c^^Ulj cUlil f lt Jl- :« f U^Vl ildl .^Skll ^JLI II* ^ ...Ik^bU 

. (23-8) J5UJI viUi 

^.Ujj J*u~. .liL. ;lidl oltUJl ^ Ji; ^j .jy^l J--t Jpjl oUlil *UkJ 

JbJbd yij JULj jL* jr- U j^p cJLijf jJl CUIJl oUUl ijj ^>l / J^ jjl ij}\ 

■h>r J! Jj-»>J J-JL-JI ^J^JI Jb0*4, l^'U ■u-l ,^^1^11 olilil 
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:jlil jtjte JfL, 5-3-8 

JU. SiUcu-yij Sjidil U-Ull- Windows NT fUiJl j Oli*»l>- Ol^>« <_ikj" 
ii-Uil .kp^i . ji~* *lii| JLp XjUsMI CjIjUpVI ^yuu _ aIsL^^JI AsllJi «-Uai;[ 

9y t jJ6 i«jji J^>- Op-Ij £&*J> J^ ixUULi J-^ui il)f j£s Owj>- Jb-I_y yk oJbdl 

. JULI Jjf- Jp t OS/2 j MS-DOS 
iilkJl J fUwi| J^»5- JUj iAjcJV\ Jp SjJliJl Windows NT flliJl Jj^, t dUJ5' 

i iLUll V" 1 ^ 1 a* 0^ • A.^ 1 -^ r^-l / J 9 ^ 1 oULp JS julL' .Jx^- 4 Ju&Vl «:>Ip 
oIpUmJI Jp- tjl»^~i1 j.-W _**■> t(UPS) ( J»iL, "il *5U» jiac Windows NT f lkJl _^£ 
bjj* >_jj^iU-l d)l5 li[j ■ iy£* ijUaJ ii^laj ^LliJl i_i3^; aj Lfiljl JJ i«jiJll iSLlaJl 

/ J>-aJI fUaJ ^o i~«l»- ij^^-"! "J- 1 * Windows NT »lkJl jij* tS_/jlJJJ SJJL*« ajjLLj 
. <5lk)l fUa&l J^^*- Jiip JuiJl JLi oJI^ ,jJI Tyil / J^JJl oLL* ;jUi~.y ryU 

. NT f IkJl J iilkJl fUrtl ^ iiUi-"iflj 



: Sildl U-Uil 1-5-3-8 

^ J JUiiVI ( UkJl Syr 1 u-* 5 V Cr 1 **- 1 -^ >* •j^ 1 k^ 1 i + l * 1 ■ , "^ 
jSCi, JwJL f Us*yi JJuLJl r ltU Jp v_-£ -of ^pjj .JsJj jJU* o^' J*'cJjJl 

tc5 ^Vl ^IkJl olijSC /-Sj .cJ^II ^ J Oliii" OiV^ cP j* Ul-c-1 ^ ^U 

lil t ^tui .J*»sJlI &lJ 5>=r f OU+ 1 ' J^— oU ^ ol ^ Jl ^^1 '^"j^ 1 ^J^ 1 
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J~c_ll JW 



© NtWriteFile(file_handle, char_buffer) 



iljJl lai 



f lfcll oUJb^ 



(D 



■ x* oUUl its 



olilil 




Jl CiliU jLdl OiUl j_^ ;»■_,- 
: J b l C 1 ^ j^) JfcJi'.jili 

(4) oUUI itfl Jlill jl-ll .Ipjc-I 
^ji ^l*dl c~0 JL>- . JJ* 







J! j^-ji jLai o-ui jl- ^j,- 

>JJI g-Uj, j,*) Jtll jljj 




^ 3 j-y* , 



(|) *;tfl Jtll i-ll .l*Ji.| 

iyj«i jLdi c-ui 

iUI JL>- i^y 
J* lH tfy Jl 





(23-8)JSLUl 

ciUJ> ^ i_j^ jl». au>| 
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ijjj> aSL~j> ij* oU-Uil i Juc* ^UaJ Jp ?y>w J^j jl^JL-l oL*l>U» JJjLl* d)j 
L»Xp IRQL (5j^-» Xs- Jiii; jlg^-l jl~* o^LJ jja*^ . ^^iLl / J>o!l A&> J />Lu*^U 
ja (^jy^-il IJla Oli t lpLJI J»jcuJII Jai J ^^»ulUj . ^>. / J^j CUp ^Jtw ji^t 
Jj-j oUl»Ll« J-/*£ .(J-i-idl ^jx— «jf i>i^\\ <jj^A\) j»jiA IRQL <£^w. Jjf 
i*i>Li« jIju<!»1 jLf>- j t^h: ,. ^ niUJJ . iUiijll IRQL cjLyX-^ JUp <.i£j3 v-U ^ t jU^"' 
oliUl Jlu jl^i-l jl~. jl* ISI_, . aJ Jb'UJi jl^J-l jl^ JUoJil <J}U ISR Oyjj -ii^> 

. dJUi (24-8) JSUI ^wiy. . ISR uyjj JLi; jop oUU I oj-iJ oi 

o* J^ £? J-^ -**-> • ^^^ 3jJj»s1.I Jji-idl UiiV jJbt jjp jjjli»..ll IJLa 
J ;^-Vl oUl~. ,^J; ciK^ll J_^j*- ^1 . gJt*il i'iLv^li JjjlJI *jJ&\ J Usmi 
CLI oULJ JUjc-t) c»UWaU OsSOf 4 Jlill J~- J* MS-DOS j OS/2 JJuidl ^-Uki 
J iSJUill i$>-Vl oUUljf jl^JLl cj%~j> Jl J^l J^U- c (Intel x 86 jl» J* 
ISR uyjjJI J^--Aj V^*i "Jj-^ jL^JL-l Ji— •» -Lij ?«rdj oUtlill *ic ^Vl IJL* . ISR OWJ 



(J) ijjlill i.J^ Cvjj &i 



(g) iJ.li,J 



IRQL iSji— 



IRQL j^l-. 




^rfjM'Jr- 
tfjLLa 0UL1 



(24-8) J5UJI 



tglUU fcidl UiJVl Jpj .gJULl &U^I iJiiVl J* «J& ^V-}! 6,i * 
oUUl IbS of JO pi oULUll 6^ cJJf 1 ^JUil Jp JiiU ^ui df ,»! c5Ai*i 
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£±>\z t iijj cJ)ii j>ii ji ouyi iusi v^ 1 f 1 ** J^j •tij | >ii JUiii ji 

njj£Jl sUUj^ -uU oULULl e~*- i2^Ul (Jbu- .JLfcLl J[ till iwlUl i.jJJJ 
Jl oUUl IJla ISR ,jyjj «-~& . iSJljil J^JU ISR OyjjH 4^' f-V_> **J»Ull Jbtt, 

. AJjyw jr^P iJl^j j ill CJjil OJsJ.1 f«r<<ajj . .lilJJ CJjll OJ>«il 

if Jl ^j NT f U»UJ yy^ll jl^.1 jl*, ^Ij, jf ^ i*JU.| .Jl* JL>J 
jl~* ££ of <_>£ 1 iS'jLiil oUUl du jJ- <JjL*£ JJ, . ISR i£jj\ « l$SjLL. oUL 
JiiJI 0% uf ^ "^-N *»M .cjUUI i>o ^ ^> j^ y, ^j>H\ ..Jl^JI JS" JI4JLI 
<-^L>- c*\y oLJjj NT sl^JI jjy . oU-UU J53 L.U 0j£» c^« 5/1 HI j J,-- H 
•_j* ISR oLojj jSUs ^1 oULJl JJ Uj^»j jlp «_^-Vl oUlwt l$-pJtu«; of <— j£ 
JI Jj-^JI J-5U- JLiiJl -y ISR OyjJI «-i* !l>Jl ol>. oliJjj £i . L^JI J^l 

.iSjlill oUUl 

<-0^ f'* i *V ^R ^^J *>"^ (tAj **f ?w»y -Ai 0.J& d)f ^ try^JI li* JOy 

Jp JUJJl jl^Ll jj^. ^pi; JJ ja iij^ajii U,jf. jl^JLl jl^. I^JUxu«j oUL if o>& 

. tfjlL* jf <*Ip oUL i"V UU^I iL-Iji jl^ jlw. lyui. Jp ^ t^JUJU ._^J JU. 

i*lj* obgljj JUjc-I jl^-l jl*. Jp ^ t ISR Jyj^l JJ ,y oWJl cJL^I lijj 

.5I>JJ ^IjoJI JiaJl JUjo-1 JI4JLI jl^. ^ t ^b «.51_^JI 

: Slkll ^Uaiil ^ 5iUi-Yl 2-5-3-8 

•j^ J-UmJVI li* Jb-^j V «i*>« 4*^ olDl OJj=-l lil J>-j 10UJI f-Uail JLP 

.^ika^i ijla _^>i / j^jji ij^i i^u.j_ iyj^a^i oujsai j^%- t^ui Jj 

. *Jl\yS& iJU- J[ -da^ JjUj (jf jf <«-~«J 

t^jjj of l j5lc 1 ^IkJI o/SI j J| Jj^jJI « iljJl Jar J JLiJ jl^Ll oUl~« oVj 
ojjb ^j . J-iidl f Hi; J 5jJa^ JS"LL. JI , jl^JLi JU^iJ Jp Jjj ^JUI iilkJl ^UwJl 
o/AJ v/XI t olkll c^iOil & jlfi-| jl^. vi^ of v_^ t Windows NT ^.UkJI J jSLiil 

«Ujj j-%J v_^ 1 ijJJi jJaj JL>- J -jS^J t l^nkli. |,J »-^>. / J>o iJUx- iif e JU ojjbw 
• ^^-11 Jl tk>- ill^- £ry ^ ^y- j J^i CL»P JUiJ -_,P ^yiLl / J^jJl Sj|j| 
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^>~ i«U» ^Uail iA.\Ju J^wi t «UJl ^LLtil .u*i .tflkJI ^UaSJl oUtlit iJjLu 
' (*-*° *ij^ ^j-U-l o_/jli cojj lilj . 2*U^JI ill* Lfci Lf il^ll ^.U^JI o*5\A-«. J5 
O^ 1 / J*^ 1 C 1 ^ ^ Ji -w jj . ^y it.js- JLiidl SijUi iliji^Jl oL.jJUll JUjo—I 

oU-Uaiil -^ SjUcu-VI J* «-A*L-J (*V «JLp JLiJ t NT J tjl^ J^w. J5 «gk-..j 
jLf»- Ja^ x^j iiU, 5jUiv»| (jyjj J*=r«~- y *LtJl jl^ J-—» J5 «.^k"..^ iSfjf . iillaJl 

oiU^iJ uiOJ J^ £>>• «!>Jl ■i-^ liiUaJl S^Ul-l JLjoj . 4*U»J! f-lkSJl Jbu -Ujy*^ <UU- (J} 

. oJUoj Jjj^wJLI oils 

■ilJLP Xp 3^JLiJ.I JL& ijLu t«UaJl ».»bcL»[ Xs- <oV I^« IJLaj . OU^J" lil ^.r^ - ' oliLJl 
J5wj V j\ cjt 0j5i 0» JLAuJl JLi OJlS jl^- 4jl*P Ajf ;*jj»li« Ij CL^>- -jx ruC^JI 

» , .... . . . . • •- l_- 

J/i Ijy ,_^a«^ 4 -OUL; Sj15 JUjj . ollaJl (^^iwi Jl «3UJJ IRQL <£ji~j /iij Jj^ -jp 
f-UaiiJ J-^>- li[j • ( Ji^-J' IRQL iSj~~» i/-j t a»'jJI J) IRQL gj^a jL^- ,^~» 
jA*i\ iJu* .isrji-l aXJI ^^1 Jli* jjUi of Jl !)Ui <A>\£\ J^-j; tiiJUS J^U olt 

. iiiL- <*^« o^k>- t-1>J Ua>- (J^-tj 

IjUa^L 4-8 

Sjlil ^.U^ I4J Lc icCfljJI olJb-j ^ iOp ,y NT ^>l / J^JJl ^UU Jt 
pL*U^ i_>^. .jr^Jl «,jVJll)l (-i-waJ C-4 £& ^1 oUJSil -yi aLJ— j gj~\ I J>-JJI 
t ^ Kjjutll-ujBUijJl Sko c >l / J^JJI iJLUi-NTgoy ^>l /JstoJI Sjbl 
Ji£ IRP oUj>- *LiJl aL^j 11 <Cjj— Oj^J ••^•j Js— i>- ^ * Jr» v>* ^O^ 1 ^ f 
^jsJil Jl glsJI -gfjl vi--*- t*p>il olilll _„p oU>l i>jj ^>l / J^aJ! oL> 
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iXjJij oiiu.1 fik; ^^Si\ iji*y\ cmL~a ji i»uj oUlii ju-ju 

lf^ j , « j /^ JsaXy *SjiJL« i>U oUl-ll J£ JUiu .(-j/^Vl oUl-Ilj ,_,«— II «— 'jJVIj 
/ J>-JJI lj\*\ £«U^ Jo. . oU^I ^ JUjCU-L r-yLl / J?--Jl ojbj £.U^j «-.j t _ r i*JI 
/ J>-_UI ^Lk; ob'lS jU-cu-k ipjdl olilil *jy jJl4j ^J~\ / J^-JJl oULL. £^L| 

jrjfJj £*/• *' 3 ' Js***^ is*\y J? 'NT J r^l / J*--^' fl^J J-«-M 'LJU-b .oULJll 
. J.«,«.:,>J.I Jai j i-P-^ill iJijVl J) il»lji» j*ij <ul ji« £-^>- / Jj>o oljJli 

<bV tiy-Vl JJuiill iJiJV oUlJ.1 |^wu" ^ NT flkJU oUlil ( ^wjj «-j«L& 
y> Ii\jcJ]\ oUlyr-l J iJjLi; (J^s- oU-Uil oiJXU iJijf Jp oUlil J*ju of «_^i 
jj^kJI cJj ^yuiid £ty. lS^^c ii! J olilJ.1 JS t^^SS t -j53 . NT j tfllaJl f-UaiiJ 
J>^>* >*J Windows NT fl&Jl J u-"-'^ 1 Ar^ J^l J-^ 11 ^k • U4& u^j 
. Windows NT p3l>j <^-yi\ iijiu. : J^U- NT jL»a jLjci 
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Microsoft LAN lJ **~i c^Li*J . «w-wl jjJ-I l jy L. JLvajMl J*i^ «j^^ -^ •■»>Tjll 
^jjl olil-i'j •-^l oUJaJl j* -i*.>*jf /JljJl J axSCJ «iSLiJl Jji-ij fUaJii Manager 
OS/2 j MS-DOS Jl t^U- J£iy_ Sa^-jU J-i-isJl 4*&I Jl dL-i; oljjtf .-i>- 
l _»-- I ljJ-l ,jj JUa^l i^ij ijljil OUfj J^jcJ^I uL> Ji. JjL-j ijjj y»j .UNIXj 
Lan rt_«ljj-J IajLJI p-iUJI jIjax^J ^j . ajJU^JI Jjiillj o U .^J.1 i^^oliVl l$-» Lc 
i Windows NT J_o t^^-Vt J— */iill iJLJ^ i^J-l L-iJUi^l ol* JLi& Manager 

. Je-idl fUiJ j »}Uf 5o,j — LI oljJOll J*J> £. NT ^.Udl j^L^Jl -^ J-lSi. 

Uuf ^ jJl) JuJl Jl jlJI v^ 1 ^ 1 ^-^ ^0? Iji J-i ^ V-^ 1 ^W^ 1 u^ 1 
JLij-Jlj oUUI ^J pP-J flkJl y& .Windows NT flkJl p-lsi J (J**JI «=•■>*=? 

iSLaJl oU>Ijj f Jii-J t JJuiJl j-UiJ ,>. J,lSo »j^ yb v-^-ljJ-l JLij jV, . CjUS'U.I 
NT ^Judl £.1^ ^>Vl oly&l JJ -^ iU-i-il CUUI JJuJdl fUai o^-lJb" 

^UL-i; ^ ^UVl ojlAI jli i JJiixJI ^UiJ J dJLJtJ cjIjJij *.L Jl iiUiVL 

y> t NT iSLdl Jj/ jjjL" jjJl. <, Dave Thompson JJ ^ <_iv»j L5 i NT J i_~-l ,jj-l 

.NT £• ,jjyi\ Jji-iJlj v^r 11 J* 'J"^ 11 iS V L J | a1:p u* : * su 'J *£-~)\ ^r\j) j?y 
Novell Ji») iSLiJl oUiUj *SLiJl oliLv.j ~»yrjd <^j\£~A\ SjOS ^jju OlS" ^ \l rJ 
Windows NT iJiif £. oUUl JjLy JpUxJI Jp (Sun NFS j Banyan VINES j NetWare 
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v_*£ tl^*« uJ^llall oLaLilj olilkJIj aSCjJI Csi^yjji ^ JOJUJl Zyryj '^_H-~i 
iSLi cX^t\j> ,y <*yZA *lj?-f £&! J UpL_JJ <jj>>-Vl Oy^M' J* Microsoft ju-jJ of 
J^ -^ oOf ^^at Windows NT flfcjl oV i^il «JU aJLj- -tfj .Windows NT 
J~»*d oU'Vl ^-i; JUjcu-I ■jSCf .*i*j JJulxJi j»Ui; JJ CU-loJl i&JJl cjII^I^, 

. Al»j J..k>t.j| »Uau Jl tJj^f iSL-i olIi£ljj 

ilL-iJ <-ilJL*f -jl^iS liSLtJl oCfl^ (J^ frUJjj) J~»^ o-l'l Jl *»UiJ 

: Ji L. Jp Windows NT J vs-'jh 1 - 1 
JJuiJl UiA J* ^UuUl LAN Manager ^.U^ ^ 5^>>->ll ^iUJl « jJl JJuidl ■ 

jv* ol5Li J* Microsoft Jl 5 JjIp j^p oLaL. idiJI Jl J^ojtJl .-.ly.U-ll i»-l;^l ■ 

. L^Li JjJLhj" jji LAN Manager 
piL* Ji- «You bet your business* j 4-cj^l oU-JaJl *LiJ^ i^L. JJL-j jrJy" ■ 

. <oLi Uj 4 o%Ull SJLU. oliJajj Microsoft SQL 

ilLp Windows NT J «_~-ljJ-l dJL-U j* ( _)*?i ^Jl Uljil ^^uo J^aiJI IJU f.Iii 
<—-— l>J-l dL-iJ oLp J| Ir^L^Jj tJ^ll ^iL-iJI oUj£. JjVl p—all l,^. .sjl* 
rj^i . «J»-IjJI (.-ww.l^sl-1 i J L . t" i ^v. r^i j jliJl *~J»J| <«-f~j .Microsoft -^ iiLJI 
LAN oCfl^ J^ £* ^ WindowsNT J ~**-J&\ *£-iJl t ,....^»T .jJliJI jv-^aJI 
«jl^JI .*~i)l t-isoj . L»LjJ J^-^l ^UaJ J] (5j>-Vl iSCJLJl oUj£y NetWare j Manager 
(JjiJtJlj eLLil *~;Uf ^p i^jjll cjIaJsJI **■ -J Windows NT ^^ li-j- J^UI ^y 
dLJtJ JJLy j^-Vl ^-ill ujlyflj . (RPC) jJ •_,* oWj^l *UjhJ JJL-jj ^Jb^Jl 
otSLi oU-U |»pJi; ^1 t Windows NT J £j_jl! oUf o^.^j l/sicS\ «w^JjJ-l 

:&U-I 1-9 

viiLx ik-l^i t jit>"'^ :> " Js^V LS*i < ^: , " r ^ ^\£ t JjVl *Jb»-!yi ,_,« .his (jjJiip Jl J^»»j 

,^£1 .iJiiVl (j» <Sj^ %\yl\ jc* J**. (I *^ ( «< '"^' f j*-^ J** • A i>* ^r^ (*-;« -^ " 
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JmsS uf v?4 ^Jl <.>~~Jy at» iO oUjdl jf il>Vl lilt* jf i/^ 1 <*■ ^ U 

liily&l JS <u» ^*^b- goy *LUJ l^ 4 aj-J iaijdl fJUi .JJ«JSdl ijirf lf*X if 
SJuLdl cjIjujuJI j* SJULS 1 *iL-lJl cll?!^ Sji& ^oio~; t Windows NT Jj . iil^JLl 
U^jP gku- Uw-> dL^dl o^l lil ,yk-. r Vl lJl*j .NT£>I / J>aJl fUii Jl 
s j^s-Vlj olllil Js* t &>J.I jjljJL! iiLil sjl«JI ajiyi Jl J^mbjJI oli-kJlj OjLxuJJ 

olj-Jt- u>^J Jjf qjJIj c Windows NT J vs* -1 .^ 1 '^W^ ^-^Lrt £j" Jr»J 
T-ij*JI j oljj&l .JL* i«5l« V;? pyij *J Windows NT J di-Jdl oUj£» l yu^ i 

:2 gjUl 1-1-9 

JLiJ .MS-DOS flkD 3.1 jlJU^^I Jl <-~-l>J-l "4^" t? Microsoft ^jL" jj*. 
o^UJl JiSj oUUl Jii j^ljl FAToUUl fUu Jl IJI* MS-DOS jlo^l >_»Uf 
J^l ^y .MS-DOS oliL Jl JjvojJI Jb-lj J*«i~. ,y J6H co-llf ^)l *Ijjj^JI 
Microsoft ^ Lj-ltil Uj Microsoft cOU»f 1 1984 fbJI J MS-DOS ^IkU 3>1 j\x*j\ 

.«MS-NET» U,** ^li ^Dlj Networks 

j_j LAN Manager J LVV ojl^I ^Jl oU-^k^Vl ^^y MS-NET jiL- 
JL«y -jP i_*Ji r-^- / J>o (-it jJaJ j\ J**i~ ■ jlJLv»l X* i!>b>i . UU- Windows NT 
JL-, MS-NET ollfljj oj£. Jl »j^o 'i^l c?V MS-DOS ._i.t& 4 iyU»jf JJjjf 
. juj -jp- *J&j> J| c^j j«u jf 4J-"jjj i^JLlaJl MS-NET J ifr_pl jf* J-i . i#>-jJl jJw 
(j i^-^ljJ-l dL-JJ ,j-»-sij t \.\&*'» .^ST T^r^' i' ^*;j <}*^'^ **-*-Ai 5il*| *jpj ( j^J 
4^-jj l^ Jf if>-j ^lj-*» "o'^- J-«-i A ; i a"" ~j t >c*ljJi jj . i^>-jJl jji* U«jf Windows NT 

.SMje- oUU iJiJf jf Sj^f Jl ^v=Ll / J^jJl oULt 

iUL-j «i. Jj^jjj^ cf* Windows NT j cu^jf ^1 t5>Vl MS-NET *lj^f ^Jb-J 

l >-.U:..,.» tJyJb-j ,_,* ,xJl oUJLkvallj Opl_jiJ! y le-yJ? y> d£yjj^\j . (SMB) *iill 

" ' * ... 

jV« «_„„»iy-l JJL~1j OustljJ UjaP <_43uj . <_--— <l^J-1 ^vj JUaJ^I t ilLi-l «JL* Jj _ 
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ili^t c/iljSjyji SO* (Windows NT flkJl J*i L£) ^ju jj l^jj t f UU! ^ ^J,^ 
oli^ ^ MS-NET J SMB JjSTjijjj 01 . ^.>l JJLdl J iik£ oljw .u* 
t ^- i j|aJl API Cvjj J*«s-lj' . 4SLJJI jjp UL-jI ^-1^)1 JiL^Jl j_^l ^j^A\ iJU 
,y> V>-1>- Jl SMB J-J J *s^l £>' / <>JJI oUt jj^sJ NetBIOS JsMjuII f Uii 
•-— a— l>J-l ^LSW^" 0- -V^' J NetBIOS API j SMB J_£^; JUipI joJj, .jl« 

. U*f Windows NT f IkJl J ^Jij &L.JI 

MS-NET iSLi (JiL. 01S" JLiJ . 5SLUI pJiL. y> MS-NET j, juspI ^JUI j^Vl jtJI 

\^>^>y *UJLj pi" t |»i (^y . SMB JJL.J J_^.j jlirJj iSLsJl ^>y <^J>\j oll^l^l 
ilL-j Sk-iljj «JbJl J~*/ (»j (<-iL» ^ oIjLj 5*l J iS') JJUjJI .U - j C~j>- i\\~~ U iJuij 

^ oLlkll JJj (Windows NT oUJk^. J t/fc3 t ^y ^Ui5) J*t JiU LLtj UiU. 

. i^UI ^^ij ,Jp iLUv> {y \*J>jf- <£j>-\ 4iSL> j^P- iLLv* 

^L-f JJ Jl JG i5Li --iU Windows NT J ^-^-IjJ-l dL-iJ ollf I^j ^L^si 
«L^1 .(LAN Manager j MS-NET « Uilj^ *JU£ ii~»*j) SMB d^yjy. J*o~i 
j_ilil «_Jl»- Jl I^JLJlJLjj ^^Vl iSLiJl oUil* J^ Windows NT ^Jxt>.u niDJJ 

j^ijL. Jl JU Jl Ijl; iSCLiil J^jJI oil** Sj*~* y>j . Windows NT ^IkJJ LAN Manager 

■LdaJ Vl /v» 0L* jll CjUjJLmj [».o.">-ll iIjIjLmP- iSjLi^ Ji*" r*-*^ 4 fi*'~' m l • (*-J^* J 1 **" 

jJJ jj jj»j . (^^Vl ^*jJ>il aSLjJI JjJb- iuy iSLJ; J5p- j aj^-x ipj*j>Jil S^JUcil 44JL0II 
^UaUl oljJiaJI »i* ^ -i5>Vl i-ifcll Ujllj *Ua>-bU ULJI ^Ijrtfl ui^UJ JSL-^Jl 

. ij~£}\ olS^iJl olO oliku ^ Windows NT 

Jl J^ji) ^V £^i v^jO ^ Uj ^' C* 1 ^ 1 0* ^>^ MS " NET ^^ ^-^ 
NET USE {-..-Til ^LaS ^ Cj^-Jy^i Ic-^j .a_v jp oLjoUaJlj ^Ij-iVl 
ii^tJI Jp ajljU .L-t Jl \\ a-^JL UJUli *L-.Vl jjiJ .X:\\H SERVER \ SHARE 

. (UNC) j-Udl i^-Jl jJdivx« Ly l-J ,jJi 
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:OSI t y«r>l gi^JI 2-1-9 

Ljif Jp ^>yM~\ i^Ji t Computer Networks -oL^ J Andrew Tanenbaum <S^- 
* * * * * * 

. Windows NT iSLi *-*** Ja^ _,* IJLaj . *j ^Li-I J-JlJLJI * Lti 
Jp jJaJ -^ (*-j>- / J>o v__JLL» S^Ip) ijik (J ilJ y> i5LiJl oil* 1^ <-»JLa jl 

kS\i\ J| «j'ldl fl?-j|j JLw -jP A^L. Jp uJJaJl JLioj ,_jy-f iSLo J| o^Jjij sJb-lj jcSI> 

aJZj* &y~s i_Al» <-Ikj . tjjji jy&- £j\'y sic v-JLUl Jj^i tilli J^ »w..lk:i . JjVl 
J| Jj-^Jl ilLS 1 JbJ»J oLtl^ az Will Jp y (-alii ^ CjUI -j^ x jJLp S*ly» Ji* 
JUj^J Uikll Jjjui ^jt- ,dUi JUu . iflll dlL- l^^L- jJl JU^I oCf Ijjj z fcSUl 
<fi-l v_JJaJl iJLj Ujupj .oUjJUll j» o^jt^ C&'j*- Ji i«j->i» 4^i« — *£~i ^ 
JJuldl ^Llu 0J£» Jl -OL-jLj 4l>Li dL&y -cI)l*S i^JL aJ jJ Jdl «_*£ t^^-Vl 
.iSLUl _^p JLi/il ^IjJLl juLU l^ tljo^f i_JLkJl JLid Ty^aJl 

L-.LJ (_^o.ljJ-l liLi; oCfljj J*»- Jp jjii<cdl i^^iy-l ^^c^ro sjlpLI 

,ju JJU^I JU-j^ Ollflji gOjT (ISD) djjJl C.U1I oLi^l^l aJL. C-3^P liJWSOy 
«jj*j .(OSI) *>CJci\ iJaJ^AJ ^Jl Js^»>dl j^jil £>>Jl *-4; v-»>u U^Aj .oUSUl 

.(1-9) J£JI J 4i IcS" coCfljJl & oULt ^ go^Jl 





■ ■' -^ II ifU 


<- 
•<- 




■■>■ 
-->■ 
-->■ 
■■> 
-->■ 
-->■ 


pjaii 


!^U 






J_kJl 


j-kJl 




7 




7 


• 


uV 11 


j^jJI 




6 




6 




J-)' -IP 


J*JI Jjjj 




5 


... tjy.lUJI JU'VI -- 


5 


4 


Jfcll 


JiJI 


4 




SSLjJl 


«Li)l 




3 




3 




oliLJl Jajj 


oUUl Auj 




2 




2 




CUiJI 


!lull 




1 


(1-9) JS^JI 
OSI .^jlf go^uJl 
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j J- » . « . : ....>) <c£J liiJO ioJiiVl jjAfo o J&£~j Jli* Jakii y» OSI ,_5*»-^l r^j-o-" 
♦l&a Ljif 5JL>-I_j kS\j> Jp iiJo JS 1 ^y>jj& . «_~~«ljJ-| <iJL~iJ 'lP^t rj~^ oL=-Vl ^_JIp 

LjSI> Jp iiJs J? jS- Njjj i5Li JL-jl jjx jf l_*£ '£>!^' J 'u^J .[£y~~^\ 
jJL; jf Jl JUaill £5Ul JJ oUJaJl ^p lj^*-^» j'j£ Ji iSwJl _^ J—^j d)fj . i-Jl. ^ Jll 

. <ul-lJ>U-jl_J i_JLkll uU^I rt\t~.-~\ <A_U 

<CjL-> r\zz**\j Jpf oliLt Jl oLaAsM jjjy y> r-ij*^' j Sit J^ o* o^f^ ^1 

|JL» JUf jjl>*^ i*i» JS" -^ o*J^ Ji*^ ^1 • J J ^' OUJaJl Xp oUuLl ^1 Ji.i^l 

^^ll i_i^.jJI Jtju vJJLJl -jSG t yUSCJI 

■^•Vl olLJJu" Ji* i_iJUi^Jl l$j Lr tSSLi ^JaJ Oii oUjJUil Ji JjLs : J~kJl Sita 

. oLUl JjL; jJ^j tfjLtll oLSUl <-iiyuj 
I il.U-1 ^.jji >-Vl .IfSjJ j_^Vl villi Jli cAJLJl j-^j Jjbi :,>yJl Sit ■ 
StjJw^ oULJI cJtf lib t (CR)iM3 SUJ-I £_U--,i/ (CR/LF) >— iJU; 

^ji^. jup ii*l jJ,l viiJi J lr iJjUdLI oUJdl On J*^ 1 ji^ : J**" '"JJ* *iJ> ■ 

.ii^uJlI)) jJtdlj m_-tU«i!» jJW JbJ>«J vLA'j £*> 
i^J/Jlj 1^.^-1 oU*i) &JL; f lijl U uViJ oUj^ Jl JJU^JI p-ls : JaJl Sit ■ 

. ibJl J olj-JJl jot -j^ JaJI 5jji Sit Uajt ^^ ^j . Qj>wJl 

iii, J_*f ^ -J^ 1 ^W^b ^L jJLdlj ^G* 11 Jjttf :~*£^\ *aJ- ■ 
^lj cifCJLil J ol^UJ ^uJl J^S^JI *^t .SSLilJ ^jjJI v^^ 1 "-'J 5 - 1 
iJU^iJl o^l£!l J>j JlkJl >^ J oIjuj^ tifj S^ L^j) akjo-ll o*AS3l 

. 4jLi Uj 

.sjlJLI j^ J»>i.l > oJii ^11 jA\ JL.j1 
.>[ JJ JLyl J»j-jjT SSCJDI JjI^ Ji oUl j> :iLuJ» *aJJl ■ 

;^L Jl ^U» JL.j1 J U~i-ll ^Vyj^ 1 (!- 9 ) J 5 ^ 1 *i ^ , J '> kL| cP 

. JjSjJjjj L riJSo ^^.^ J SSLiJl olijt ^p lij!yw» jj 
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Windows NT J t_^-ljJ-l dL-ii oUJSU aJUI is^wjJl J* (2-9) JiLiJl ^yu 

e j 

i_i^>j Up-N *ij . oliLkll Ju <l»ju»m bliUJaJlj OSI ^yu^l TT^-J' (J W-**^" V^J 

oCfl^ ^JmI i^iui .SlUiJl oC^ljJl £• OSI oUJ» jil^S N tJ&Jl j^Jl |^ 

LpLs^ oLfl^l j 4..U..JI /ujVl oUJall ,_f*~J '/**'>" Jj .-5j-^ S- 1 * jIjaX^^j JiJl 

(L»jcu~«)) LJLJl JuO^Jl oUJaJl j jii-j jJI ousil^fJl cj\jj>j> L f*^jj taJiJln *--^ 

.iJSlll 
i^Vl ^■XS) (2-9) J£DI J fclLl ^-.IjJ-l *iL-U oUJSU JwaAll II* jJL ^^ 

.JS3 Windows NT flkJI £. Ip^Uj £,- If*-^ ClSj (J£UI J fclll jj> 

: iU-lill i -I *M dLJJ 2-9 

^i^U ttiljll Windows NT J v^l^-l dJUu olJJSL. ^ jAJl ^UJl ^]if 

.Windows NT J If^^L. iLJ (3-9) J£dl ^ .OSI c y Wp . J ll 



7 J=rWl 

6 ^j" 11 

5 >JI !jji 

4 JUI 
3 olUi i*j 
2 «fill 

1 CUl 



iNetBIOSl TDI 1 Window 



SlL-i Vii^' "^ £/*" / J* 






oil*, 



NetBEUI 



TCP/IP 



NDIS 3.0 J*|jj 
JliLjj NDIS i-rf 



(5j>-l UJiil jl Token Ringjl Ethernet »lbJI 



• SMB <i£yjjf 



1 

M » H 



NDIS JjSjIjji 

h< - H 



(JUI 



illl 



fM WL. JUI JL-, 



(2-9) JSLfll 
Windows NT j OSI jo^cll (-wljJ-l dLJJ oU^Sl. 
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NT £ >l/J*jJl f Ui; 

^ 



Utll oUa^ 




Y 






.lb 






(TDI) JUI 

■ 






J« »:..!! Jai 



iljJl V 



NT 



.>- JCiHJl 



(3-9) JSUJ1 



/ J*» sjJU (Win 32 J C >1 / J^jULI API t ^) J^^L-il J* oC^ jJLa" 
Ojf U-U- j«, .NT J OJLI c >| / J^jJl oUjl^ .Ujl^I j,> ^ ju, ^ ^ 
j^ (IRP) £>- / J^ vJJ. ^ £>| / J^JI 5j | 4 | g.Uj, ^ t( la^V j-^rj) 

f lkJl J l^ji\ Jj^ iJLLl «i* Jj t J^JLl olilLl f UkJ olL~. ^ Jj .1^11 
W+l«" ^1 '(J^ 1 cAal-.) Jif **J* olv— Jl IRP *^>il j^l- fJUL .Windows NT 

^C pj' JiJl olil.* JJ ^y jJLw ^ t Windows NT JLaL. Jl i^JJill J^a, Ux* 
.4^1 ibJ vlt f 5b-[ Ux)1 fc*Ul| Jp (4-9) J£ill ^ .^1 olV- il, _^p 
•cr^ 1 J 1 - 11 Jl °M tM C *(4*ll Jl jUl ^ -fVI i*|^]| dLJ -^ 

. JfcJl Cilv-y (OUlj ^jJl -u*. Jp» jii, ^ J^iJ| II* J (fejy ^j-y 
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J-i-ll J^ 






&&:&:■■■-■'.■ - 



i;'- 



.'■■ X. 



r lkJI oUw. 



s_ 



(JUI 









ilyJl 1^ 



■Ifcci 



f 



e/ / j** ji-M 



NT 

C\i..-A 



SSLiS\, 




.^.jiii sij.. 



(4-9) JSLDI 



itfLil) APIoLJjj 1-2-9 

Up Windows NT fUfcll ijj, .BLUl Jl J^l ^ j.J.d) -_-£r i_y _^pI 

:JjLy 

gii\ ixJJy c >l /J^JI oiyj iL .Win32 J ^£.1 / J^-jULJ API Ojyj ■ 
j-yt Uu* Ju* iSLiJl j+'j ^j .^ LiJltjj &UI ibSJlj S^l, J^VIj 
^ ^iUi Dli L^p, . -uj & iSi. Jp aJI j^i ^yi ^JL| v> jVljf ililll 

■ •*-* o* WLi Jl -e^. <»"!>- ^~ f -V. r-V 1 ^ UNC H ->* ^ H of 

Windows Ju oUJdL) SJLi. oLJj^l «A* . Win 32 J (WNet) XLiAi API Oyjj ■ 
olilil iJ*\ Jl J-^jJl ££ if^l (Windows j olilil :jlj>l g.1^) File Manager 
Microsoft oUL iJijf ^Lad WNet oLyj JLx^J -^S^ .1^*1^ o*j' ^ 
.tSyiX iSLijf VINES j LAN Manager, NetWare, «Ll Jp i$>Vl jf 
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*>U-lJb- SllJLl v-iUVl }y .WIN 32 J SjjjjJl ^^LSJlj ^^JLl v> JbU API oLJjj ■ 
aIU ili^il ii-Ull bjS <^r jL^I jji ujxJLl*. oie ol^UI jJjaJ tfji-il Jl* 
«^> a^-l_j JUaJi jU~* _^iy ^f- \J>jt- L^l cUi^,L; ci^Li^ *;Jo?" Jj^iiJIj JU*j ^jf 

16-bit j MS-DOS oUJd iLi* oljJi Oyjjl 1 J* >_* : NetBIOS API oyjj ■ 
jlJU»l ijji ^iUJtf .iiCill ^ syiU oUUl -y. ^jUft _,Ji ^J| 0S/2j Windows 

.joju>- 32-bit 
jAj Co-32j cuj_16 (J-jU. Ijl* jujuLI API ^jj yjj : Windows Socket Cvjj ■ 
oUJ» Windows NT flkfl Jij, dlJ.K .^--1^-1 dl. ; ,t.:l ^LJ UNIX p^ ^ J*.|ju 
J iJjf-. tfjULl Windows NT f IkU ^j UNIX cASJtf ^o; SyLJLlI ^ jaf 

. Sjjj-^JI Internet iSLJi 

l ju£ R JU kJ^JLlj eJL* J-i-iJl CJj i^ ^j : (RPC) JOu ^ t.\y>-[ *lp Jw-I iJL-j ■ 

. (CiLyLJLl ,y Jbjl 1-4-9 ^.iJl ^Ij) . ie.jjll oliJaJl Jl a^f— ib£JI 

i^ivJl J* (5-9) J£i!l ^ lj»L* jl— j* iSLiJl J} «,_> API oyjj J* J£ 
Ji> -j* Win 32 ^>JI f lkJI IfUic-, jJl Win 32 J £>l / J^jJI oLJjj y bJl 
E/ L| / J^ 1 5 ->'->l {V 1 ^ J* 4 -*- *^i -i* -NT J j-jjLl / J^jJl fit oL._b^ *Ipju-1 
Windows J API oLJjj Jjji t iLlill v-Ul -^ -^SJ . i^-jJI Jju, Jl IRP oLJjj 
NT J £^~\ I J^JI oUa^ ^Jt-J ^Jl DLL oL£, ^ NetBIOS J_, Sockets 
NetBIOS j Windows Sockets oUl^ JJ IRP oUj>- ^JA / J^-_JI SjbJ ^U^ jX^jj 

(DLL oLiSUS" ifcU^il) WNet API Oyjj oI^Ujx^.] jy t (5-9) J^LiJi j^Jk, (^ 
yy jJl |^2lll ii-Lv« Jl i*a>- jjydl i^j . bJ^jJI il»^ ^Ua^ii ,_y^-j tiJL-iJ «!>JsC« ^^ 
i* JiLl i_iJUij •_ r wt3 . <il>jtJl lillj rt-p-U API Oyjj ^i J -A» kj_j (**J= I d t^*i) £-** ^y»j 

:Jtll 

. (^i i*A>-) piilij (J^i ^t*i i-ji>.) J^IjJI ^^Ji ^w Sjiii ■ 

^yill *Jic L«jUp i^ _ (oil ioJ^-) jjJU.-J.I tjjLwcuJl JJ *jJiJl JjL-j JL»jl ■ 

. 4*U» {iJ>j f Lcl jp QfjY Jt» (^Ul i-o>-) t$_^Vl iJiiVl ^ JSUjJI f ^u-1 ■ 
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■AM 

I" 



JHRtl 






NetBIOS 






(TOOJUI 



JL 



Sockets, 
Windows 



I 



ji-iJijii 



'*->. kjji ji 



(5-9) JSLtJI 



cAaJM ,yuu jAiil .Windows NT J ^ j>j fliiJ ^Li*. iJL-Lw ,y> iUjJ-| 

•y> ^Vl oU-Uil ^ii I^jx^- 6f ^ ^Jl API oLijj ,/^Vl jiy 1^ £iUL| j 

j}\ oUaiLl J^x^J t wJl i>>Jl iJiJVl ^^Ujj .ojJ-I Jl JJL-^JI JL,j1 j,> 
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£. JLtfjU LPC «L-j ^ L^p RPC JJL.JI ^ iL-j U^ API ol^jj :>J>' 

J* jp oLflll J* ol^UJJ ijijii olu=Ll J*>- Jl RPC JL«x^I ^ . qHUt.,,11 

. (oU^Ul ^ j^ 1-4-9 j, — iJl ^Ij) . £U1| oULUJU dAUSj 

. Windows NT J ^Jl ^ J^cUl Jai B lJUI» L,L,f ^ J^Jl ik£ i.j^ 01 
Jai ijkJi ^jj-j <^ji\ J^ J^" ^ijUij ^j WNet API Oyjj ^ J**JI JLfc ^j 
jj* tWNet API <iJJj jj* ^Jt-u Lo^j .44^1 Jj^ olJU^I ^U-jV J..-. Ii 
NT £>' / cM 1 Sj'-»1 e-Uji Jl JlfcM cM J*^l ^ *u>. Jl %\ •Ipjt-.'JII 

• ^jP 1 j^ Jl pj (>*j 
Windows NT oUj^ J^<i -y, ^^. i.a=LL ^Lci\ jl^ L( Ull ^jKJi jy^ 
cJj -Lp jj*^ ^Jl oUlil J^*i If**— I* J* jJl iL-pi UJ _^j .I^juj 
oUl^S" dUidl oUjSU ^ jujbJl ^j^l-j .<u l$L*i£ *UJIj .UiJl J| ^l^^/l 

:<-~JJ-l dLJJ 2-2-9 

d\i t Windows NT J v_~— .I^J-1 dJLJtJ J ollfljJl oUj£. -_^ JOJUJl Jj^Ji ^p, 
.iSLiJl jjLj 4^jdl JLw : Microsoft jup J>Vl ^jtJl ^ •yjJl i>f JtfVl ^ ^'1 
f&* Jl LU £>l / J^-JJI oULt i^l jj*. 4jj til^Vl MS-NET oCfljj J ^j 

<_~U plllljf A^^JI jjil USUI j^Vl ,y JJWli i^Vl .Lt^y 4 Ltj 

^ liaJ ouf l_^ Jp- CJjA^iJlj assembly iiL <X«>Vl ollf I^JI c ; "< Jt2i . icaiJl oCfljJl 
i Windows NT J>-b Oyj^ j*-*^ 1 f^J ^f^ 1 -A* $ ^jj -"^yr^ MS-DOS 
jl j&j C iiUL oL^ LVj J^u- d~^ J-i-iJI r lk!j jbJl |t , n „m Jp JUx~" V l^^i 
olx« ^ a^-ljxJl Uuf 1,^9 .cJj ^t J ^UiJl -^ J-*>«dJ jJbli oliJLa *Ui; bl*^ 

l> b l ff* 1 ^ u >ji ii 11 i ^ liL| o^-ljdl Jl J^l -^ t> SUi; t dUJbj .NT^Juidl 
ijbl tiSltj .loai-l J* Spall Jl iiUiJ jlll o^UlJb" Jl Jj^^Jl |Ju» ^U. .aSL^JI 
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VyJaJl oliiJI gJ-\ I J^ Jlil 5jbl g&J cAiJ> J .-i^il jlil riji Jif 

i«jJi*4 i^JiJI oLySla Jjl£ <LJl sJlA . JiJl JjS^j^j oUj~~« ^ JbjJ U j-Aj Jjpf 

: i^l ^u 1-2-2-9 

i^l ^i* £lai--} . iSLi Jfr ^Vl oLSUI J* ijl/l JI Jj^jJI y* Windows NT 
{JJ*z~j *jVj . JbJ -j* oboUJ Ij slLil l-^UVIj olilil Jl J^l Windows NT J 
^j vl^ iSi^l LAN Manager j MS-NET oUlU « J**, <ul» V SMB JjSjyj* 
uUVl cAJf -j*-^' .Windows NT -^ 0SI2j Windows j MS-DOS iJifll Jl Jj-^ll 
. aj j-^JII ji. 6y*£\ ,>• i-CiJl aJL^j" J* JSjUll Windows NT oUL iA*- 

t^lkJl j <L*«i j*ui .iSj>M\ oULilS" i^l jj^. J**, t oliUl AkJ jl~*5j 
uvjj ^tj^: ^^ . aJLl*zJ (/ Device /Rednector ,_yl-«i) jlf>- ^\S t^Jj- jCjj *^£-j 
oLJjj) jlil JUoJ J.& J^Ly Ujla jJl oLUJl Jic ^Jl UJa^l olyLA jJ»Jl 

£j^- / J^ V^* 2/ L| / lH-^ 1 °j Ij> 1 Q^j>. fk-i \**& • oLLjJI oJH (^jydl 

o« .IRP j^c i->- tif^l j«m J ^jjj,- ^jj yfct-y IRP i.j»- .^ 4» 4 *SLi 

. ^pj^JlI Jl gJbJl ^jjj IRP p- t (SSLiJl Jl J^jJl) lJUJI i^l ^ gILu jf 

^jy :SJs-l_j iw.L.1 i*^. Jp <f=rjJl ^Jw ^_^ <-^yr fte**li < r JU> JL-jI Oyj 

Jvstu gpLa^ jjP Jaj-y Jp J*ju 4lf pij Jft 0UL1 •IkS' (_i^ai 8 oUL. *Ub| 
Jr~*J v^ 1 ^ »1« "-^ ^ -AST j>.| J| Ja-lj ^^U- ^ JjUJI JsujJI ,_i«t . (iSLi) 
#> Vj}~* *#>rj}\ j&a dj& » LiJI JU^l Xp .*J jsUI dj\ ^jiJl jf ^-JUJl ^^sJl 
J^c^. . aIU-JI SijU^ oUJdl Jjlai ^ JU>.^J_,r tl> S^t vl^>- tJs^JI iaUs-j 
4Uai ju* ^ Jl J^^JI .jj,. ju, t ^iJ .dUi jji>d SftjsLl J>JI i^ji\ ^ 
jJu. ^J.) . iLM oMU- JJL l^jKa Jj«jj ip-yij, cJl^ jJI olliil j^Jbj . J-^^JI 
.(cJl tJ^L-f oUUl JlJ i'iU^Vl JiJl i«J» -jwu t i^j-jJl 

gOj_f J*^ <^>-jJI jpL. J**, of ^ tt5>Vl olllil {.UiJ oUl^ jfL^j 
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/ J>- -Jl CLs- c-fol JU- j Ijy AiC-iJl if>-j j«c4 ^-jj jt v_^i i (igj£M / J^--Ul 

4>i4~3 [1p iSy^~ * <_s*J ■ ***~JI (3W 1 *'■'* 4*p J -> - >» Ou 4k«uly (JjwAI Sji~»l V' 

?jUalJjl uyjj iV t3i~>*l l.Ihi K-aSi . «U*Ji iAi 4-/»L>- jl lj- «W»l>- jl_^P 

lp. ,5j^ oUill <ukjf oULw« rtbi.oi t <f>-_pl oljIi-T SJijJ C~~ -J 4j^LiII e j* 

1^ ..t cJUxu-lj jl-ll f-» iiLcu SlyJl iai J iJ^Uy> t L$SL~> (J*-** isLUil Jj& <l>f ^^-j 
:5b- j> cu±JUJJ . flkJl o/li JUjw| 44JU IAK, ^ otf *£! . JUjdl jjp Si-UI JLisJ 

. I JUJL>- 

jlxp J-Jutdl flki j-isd i^L^ flk; U-U. Jp Windows NT flkJl ^j^ 

■yP iiU CiULkJI JLio jlki^ j_)J£ iL-U^ v-JcJi ojU J* iA-Uil oJlA ^j-^J . A^tfU^l 

i^li-l ii-Ull s-ii iioL^ J J**l! Xj £*aj -oU <, j* l_)i« j** J** -LiJ v»-i Ji oUL» 

**J» J£*« o- 4 v^ 11 >* -J-^ 1 s^-^ 1 Ji iiy ' 1 s >^ r^ 11 t^i J^ 1 

^juu-JLI IRP h.y>- fl\) ^>l / J>-JJI v^ iJrbJ. sLo^l o.Uu*)l jiy J~kJl 

jJu. (2-9) JSLiJl ^^ iJv-rUj .*l** -M^ SMB &V^SJji *4^' J^* J-ji 

.iJUl i>^aJl Jp (6-9) J^-iJI J JUi ^ji ^ c Js>* *aJ» ^JHJ^ J" SMB 

jl- J^lJb"j SMB cM^yjy, JL-jV Vr-jJl j^ JJ & J^cJ.1 J>-l jdl ,^1-j 
JjJl olC— Jl SHB cfl&jji JL-j> TD1 obJ,j M^l j^» ^-t~i fTDI) a JiJi 
SU i^rji\ Jju> rciu of v^ 4TDI ^i'Uij *IpJcu-Nj .Windows NT J JJUUJl S^loll 
. i^UUl SjIljJI siiti Jp SMB Cfi^jsy, J->ji ^' JUaiLl WU Jl «^LIi Sy'bj ^j—.: 

Windows NT f lkJl *Ji ^y. pJJL. J^ oJb-lj ^*lt SjSli J* *^l jji- J«»U 

C^ Sd^^ll JlJl *ii> JJ^ . iiyLliJI JjJl Jl j^ jf- jUUJLJ »iJbJ.I olikJI (-ipUajj 

310 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



.JI/i-.U fcSU 




(6-9)J£i)l 
SMB 6jSyjj>. JU*i-| 

J *^-jJl jji« Jl MS-NET J *#>rj}\ j^« J>>- (5JJI c Larry Osterman jjJall *^w» 
j«ui Uif t Lan Manager 2.0 j i&rjl\ j^d vJsS SiUlj MS-DOS LAN Manager 1.0 
HAS iliiljj jjiy Uduf <u i_-Ii» Jis i&L^Vl o>»»«il **U^| .Windows NT J a^>-_^JI 
jjj*i) JjSjjjj^\ ^Ju J**^"J iviUi JtibijJj -ij^-jil SMB JjS^Jj^ « %100 l r ~o 
. (LAN Manager j MS-NET J io^ll) € U ^aA\ tfji-Ui oli oUilll Jl JiL^II 
oUii. £* JpUJI Windows NT j.lkU ^L-Vl JjSjy^Jl li* Jp *]iiU«ll ^j 
t Windows NT Uiil Oy J*JJj LAN Manager jlij ^Jl MS-DOS _,f OS/2 j Windows 
.NT £>l / J^ jJl f Ui; J aS>UI oLWl ^jJ ^L-Vl SMB JjS^ Larry -^ 

<>I>V ollUl Jp (ACL)J^l pi^Jl oUft ^j JJj ^xij ijJLLl Jl J^U 
jjrf tviUJU «U1 .oUllL iiLdl olyJUll ib>-V f^Ui-Vl oil* JLia, 0L.VI 
JiJl 0L*^oJ (SyJtJl ojU-f) Unicode tints' ,^1 JtfLk; Ju jj-| SMB JjS>i^ 

. dj-AJI «-»>»-^l i*j*jf ,>• ui^bU ^ujl 

: (Jill 2-2-2-9 
£. %100 i--^ iUS Cm\jS ii^>-jJl jX* 1 Windows NT J Jilll ■_ -<■ 
U-Lw ^aLJJ iL.l5CJ( iiiljdl .Ja ^s .s^jll LAN Manager j MS-NET oV^yj^ 

311 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J^" ^ iSj^\ iJiiVl -jp Sj^UJl cilL- Ujf, Windows NT iJijf ^ Sji L*j| QU| 
.oliUl flk! jl^S" 4*^1 jji*^ tpilll (.a^w-ij .LAN Manager ol^fl^ 

<>• ^^1 dy*j J*X ^i-i oli U-U« ^j _ t/ »* ^^j ^Ua^ «Li J&. J-* 
Chuck .j^l Mj 4 £>-jVl y> jU-l I jUj .tfLiJl Jl ^SUl ^l r ' t UJLiJ, t «LiJ| 
jjkll t Chuck jji 05i t Windows NT J ^lUl ^ . o .^t, U L.jlp ilu, Lenzmeier 
(OUI f a^ uf t RPCj VAX/ VMS J* J^LI ,_--l>l ^LJL:^^ ^iuJ ^J^JI 
^ ^Oj M -uf p*jj JlZ±.\ jAl ^ jvilVl bj* f>op j^jj . olilil .ltd ji^s 

jji^-l lil t 5tJ . 4JUL J3J oLJL* Jliw-V s^L* NT UJLI ij^ ~.U^ *Ipo^,I <u5^j 
^iy jI>J UJI Sjbl g.Uy ^f-X—i *fy toULJI -yi S^jS" iI*S" i\tj ^.Ji, A\i\ 
J oUUl Jiilj (4U faj^ ^ jl 1*1 UJll J oUUl J^jf) Uil J oUUl 
cjULp ^>o vi~»- liSLill J| UJll -j>i o_r£L» oliLJI Jilil Jix, ( viUi a*i . SjS"! Ill 
ijbJ <cl« i_Jl» JU- Jj t^Li^ J£iy .£jjjjJ\ jf- oUUl «~Jj ^^l Jl J_j-^JI 
/**>* US^VJ i**l*JI tJ^ULJJ 4?wJl *-ilj JL«J L>Jll «jb[ pf^ .Jilll c yr.„j iOjOLJI 
Lijp LUI J| ilxSJl JjJ? ^j . UJI j ijJ,L* oULJl jUllI (^j^ tviUi o*j .U L£ 
«lj_^ i_^So liUi -L«j . <*-j~j ol.A * .. »U Jl (t^>wJI fL>- j! (»-2JUll » ; kT.,,j t (j^^iil Jl 4^ 
«UjJ cjU^iv? J "--JjJl cjU^Ijj JUj«i^.^) Ciljl-| j ij^jbil Jl cjUUI LiJLl ojbl 

. (VM SjbJ 

Sjl^l t"Ujj oLIj_J~»* ,j>a«j LLo ( ,,aul { jflj^u tL>J,l ojl^J ?**lJ|J «IpJU«"I JUp 
IJLa jjjlil L^J ,j^>oi: ^1 ci^ 1 *^d^lj • Ics^" J^f ^■ | *« J^J jr^-l / J>-oJl 
FATj NTFS oUL>. Jl SjJiL. U_,^ *i i^ljLl IRP oL.^- j^-jj juu> ^ tJJ jJI 
.IRP oL«js- «-LiJl ,y LJJ* jpL. *Uj UJ.I Jl oUUl ^-J jL^-J -u5^ .HPFSj 
dUi jp Uijft (jpJ^-j 4ili i(«ljJl iar J ,^-ji) J.«-<:~ll Jai J Lpy L«U^ 61S" lil_» 

. ii-Lw l)_^SC U»liP Aj^yi U _/LSl AJj y Jp Uajf *iUl t5_j^ t CjUU f UaJ J~»*ij 
ft^jj . Ajjiiaji iS^-V IMjl* if JLiJ ^» rj$i»^i <_^Jj ' U^-L"" ,>• ^ < *** l ~" ^ M^ o U» .. l l 
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Ul ^Vl oUilil ft J^i-l •_/& tolilll pLtu jl— 5 Windows NT J ^ilil flj^L-J 

*ci Jt< t Jt* ip^. i_ikj V ^Jlj liLs-f <Ujc.II ini;^ £j\J>[ iil£j ollLuJlj iL.ljJj 
J Sj-SL« iij ^ i<il_CJlj SeljiJI Ji4 t^^ai ipy-. i-Jkj ^Jl cjLUjJI Uf .L_iL. 
t ^L-" JipJ rl^ Lfif |»ij_) . (jiL- Ji>>«J V^*^" iiKJl i_-i>*J _>l£V}fl JUp J~Jll 

JLLP •ylS' (j^jli* jUi^l piiJJ ftjJ i£jjl oQ*P JLAsJ OjVl ^UiJI iA-Lw JLjcuJ _>U 

Jp <— >-ji <ii j^aj 4>«An_JI *U_>-f JUjO-iI Jp ijJill 01 . A*j/* IRQL iSy~* JUp (/^j>-f 

. !/l ill J *LL)I Jilll S^i-Ji ,y Jif i-J 

oUL-Ll «Oa r-^l / JsUJl SjliJ ^U^ J^4 (Windows NT »U_JI M^s-m\ x* 

jjJLiJl J~~«j t^yUlj oLLLLl fMaj ol 5L .«« Jl«) ^Lu.-'Vl juUj (J UjLi 4j_jlkll 

j^ l^J U tOlilJJ iJt; Jf*^«J ifcAsUj *iocJl »JL>-j _)i^ t^UjC-Jll Ja£ Jl oLJl 
Jj_^» /jP oUj-J.1 eJU JuJLsHj *5\>JI oJL>-j JlI^ .aSLJJJ JjLJI oliu-»»j *illlj *f>-jJl 

* lJ JLj .Ujj*^ <^lio>j ^j s^SlJUl Jl Lfi«— J ^Jl p-^i.1 / J>-jJI /»l& oUo>- tip Jc^\ 

oU«JU J;*^ *1*J1ji (Js**^ fU»Jl JUcuil JOu eJj ^1 j L^jI i»-uLL ~£>d\ ;jb-j 

.^IkJl cUJb^ *ju_jf (JUi^jf ^LlJI 

: jH-yi 3a 3-2-2-9 

fUiJ fyb JjJLi J ^ Windows NT ^IkJl l^JiJ?- jJl £~?J\ uilJuVl ^Jb-I 

Ail* toliU j. ajljILl .Ju Ji» J^ jVj . JUu ^* Jjl^l J*JJ J»JJ ^>l / J^Jdl 

^>j tfjLiil Jai oUU t il. -iliLJU (it-jaili jyVl iJU-l» cJJUb i^UL-l oUUl *LiUl 

. -Jl ,_^--a. ^cij vjiL. ■yU *LtJl jj^t tf. oL'ISJI SjliJ p'^ J^-*^) 
AsoJj ^JJI tJUo -yi ililll *-»! j_^J Df v_jf tilLJ.1 oUUl « JU-I ^ IjSj 
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aIL; Jtfb Of u~£ t JUj /jP OliLJUj . Olilil t\laZ ^*J> ililil fiyy Jl^st-' tj* J**iJU 

.iSUI vUUJ J| v_Ji JL-jI oLS - ^j JLilil jj£ ^^ iSUl ^ Jj^l 

* *■ * 

NET j^Vl jlJU»l Jjjt ^p 4 JUj •jp p-iL Jl yij— ijj?- Ji* J*jclJ.I 01 o^*} 
:T ,^-j ^yj J^j ^JIS" J*jJI Hut i.jb^ a^" .USE T: \ TOOLSERV \ TOOLS 
.(7-9) J£UI J Ovj L5 cNTobiLSJl S>1 £.1^ ^1 i—i J 




FloppyO • • • Redirector 

(7-9) J£iJI 



^jAJl *lkJl ft^rj^ .T:\editor.exe JUj ^ i_jilil Win32 JjJaJ ^si tUa-Vj 
^--.Uj-JI ^JU-y \ DosDevice \ T: \ editor.exe, NT ^S Jl ^i\ Win 32 
ol_jJL_£)l SjIjI ^-"L-Jj-i <-iii^d ti-J-Ull J^l_^j .iliW ^juJ NT ^■L-J.v.-Jl 
■jJlSUJ jJUJI (♦— VI Jjli-jj ti>.j luj •jJlS' y \ DosDevice \ T: d\ 
•ylS" *-<l y> \ Device \ Redirector 0i» t (8-9) J£J!Jl j ^ l/j .\ DosDevice \ T: 
JOo tf- LAN Manager ifjLi- Ji T: ^j Windows NT J i^l ^ Jifi ^JJl jl^JLl 

. <l£>-Jl jjut K^r&jA Jjbw .gJI 



oL'lS3l ijlij g-U^ : Jbrj lib *(y~ u 5 ^ r-1 Js^ •*** .NTcAd&H Sjbl £-1^ 
»JL* j .j^-' J^i ^^^ il-P**" J*^^' ^^" {.f-- 30 "^ **i» tjL-il j jW^r ilr"^ 
^ .*4?rJ\ j^» ,j>x~i £j>- I J>o Sjbl ^U^j uyjj -jP SjLp iJU-l OjSS tiJU-l 
jci ^JJl Juy ■_,* SMB j»iJL. J4 JJdl jlwi ^ L*j^£j SMB cSi^jy, i^>-^)l _/^» 
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FloppyO 




Redirector 



(\Device\Redhector\toolsarv\toolsJ 

(8-9) JSLill 
iSLi iiL. p.) J jjjtJl 

NT oUJlSJl Sjbl ^.l;^ o^ .\TOOLSERV\ TOOLS J* \editor.exe lIUII 
£L* j> cviiJi -U, . ^axJll JJ ifs ^JkJU ^U-jb c >ill ^iiil JJLu) J* ^iL. -ytf 

.Windows NT j i^Jl _^ Jl s^L, jj\^\ j^ jp 

p-1 i»^-i j;_^i .Windows NT J JUaill fUu Jp ^l*, -yl5 ^1 JhJ Jb*-y 
fiJi^-u ^ JJI oLilll ^Uaj jl— JJ jjs± g III \ Device \ Server ^-^1 Jl*. -^p ^'1531 
ph~i Iua* la* jl^l Jfc J—s-jN l0 £J .Windows NT J il>.|jj| JiU.1 ^Uj 
.-tfjbj J!5U **-|j (villi Jl fib ^JU j^-i, Uu* Jui J»ia-u^j .L> JiUl 



: g&Ll *-**dl 3-9 

Ji^. jJUl otSj j-w Ji t Windows NT f lkJI J>-b ^S> iSLJl ^JL. oV 
Dave JJ •_,- «i5j^xJI J-i-iJIj v-^jdli oJL* ii~ .^* jj. dih j£}_ t ifoL.L 
niAUJ .015LISJI ,y apJ^. <pj*sf Jl JajjJl £jlu-j Windows NT *lkJl of Thompson 
■ol» 4 L*bi LfUjt *UJ/ i JaJlj 'jJlUlj <^| ^ otC- J^U Xj^I Jl **Ulj 
oLSLi ^ ju Windows NT (UiJli . U,f Jbrl^il otSlSCJl .JL* ■y «^i» <*j*»*i o 5 ^ 

.■Jjt SJjy LAN Manager JJ iiU^l ^^f 

ajljll Jr^y *5LiJl ^tk^cS Microsoft JJ SjtfU jjp oliL. iJijf Jl J^^JI ^ ■ 
. (WNet API Cvjj) fl* Win 32 API y&j j* Ji«4-> ' £>■ / J^j JUj ,y> CiLJUj 
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4£>-JI olj*«i f^a il JjJI ,j~4J <J oiJxil <S^iJI Jij djSyjji Cj|,g.M..« jU*^- t«~j 

. I4JI Jj-^»jJJ Jb-lj *Ip J*-IJ£ *Ujim-1 

J JiJl olilw. Jl Jj-^jiJ a£~JI oik oUl~i (NDIS 3.0) Ja^j J^Iju* jJjj 

. CLfcJJ MS-DOS Uiif Jl iliiJl ^^Jj Windows NT 

. 1^1 J^U-")! iLwcJll oCfl^lj oljJLiJl eJL* -^ ^f iJLJI fLJVl ?JLu 



:J0u ^ oLilil USu\ Jl J^cUl Jai j J^JI 1-3-9 

0oi.> Win 32 WNet j £>l / J^jOJ API oLJjj jiy t l-2-9 ^1 j ji \£ 
. JoJ ,j* i»&Vl J* (i£>-Vl ijljilj) olliil J[ J^l ,y J**xJil Jai J oUJLdJ 
iiLJl ^jj-tJl Of pj^jj . aSwUI J I l$JL~« jU^I *&rjti j^" oljJJ API LJjj J**c~o 
*lkJI J £jU<J| **?-J 'js** Jc*^ ilr^ **i* t£WJdl iSLjJl ollfl^j Je- 03SJ 
^Ji j,Jp j* Jv»Vl Jliil p-aJI lift ^i .olSLiJl -yi iAlxUl ^Vl Jl J^ve^J 

. JlJ tf- ryi-l / J*- jJl olit jlJUol .Up ojjiii <~^-l jpl H^jJl j«w 3-1^ ^1 oCfljJl 

: ijp *5jj~y\ vZjU^LI Uf 

Uj^ l*Jl J^JI v^l^l aSLiJI &£ DLL if£« .(MPR) aldl >>l ^IJL. ■ 

. jlaj -j* cjUUI i»k;i jiL.ai] Win 32 API Oyjj Js^ J-**'*'-: 
J^cl-o UUft l^Jl J^Jl v^ 1 -^ 1 ''^r^' ^ Js— .(MUP) ild.1 UNC Jjj. m 

. Jbu -jp olilii ijilf »ri.^ail Win 32 API Ohjj tW** 

:WNet API juj^ iidil Jjll dUL. 1-1-3-9 
(Windows J oUUI Sjb| ^.U^ I4J Lc) oli-kdJ Win 32 WNet >_iSlk> ^3 

^ Uaj ^ f_jj L$f CjL_j^ ?uW*jj oUullaJlj i_ilii oUiU Ji* tSSLiJI ijl_^» Jl J^jxJl 
^ 7«S>«-s<» JSw eJUl JLvjV «^j=ry« 0>Cf I^Jl 0j5i <jf <-?£ <. <ak& J5J y^^yjji 

iJUl ^UoJl Jp (9-9) J&JI ^ . juJ ^ jjill L^r-j; ^!l gitdl vW^^J i5: r ;J, 

^^jo ,_L>-ij .Ji»u ,y> 4$Li ^^JaJLl liUiXw* Windows NT J^ cjCfl^j y> j»_jil 
Jiij jLjo ^ 4*LiiJlj Lf«la»j aSLjJI cj>%^>ji *LiJj tWNet y_^4 JJ jy. sJUdl ollL^-»Jl 
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. JsMjJI i^ji\ Jiiu.j J**JI &* *j>J*-j DLL i~& J>-lJtJl WNet jy JUjj . oULJ I 

■ Hrj JM} DLL 1*£a Jaii ol^C-lJl ^yuL ^ ajjj Jtf) 




(TDI) Jidl J^. J>-|jj 

i i_ 



iSLlJl Jii 



(9-9) J^JJI 
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Jlj.1 liilw. Iz£j> Jl Sj-iU Ae£^Si\ jjt 4 WNet Oyjj Js^ u**k-j L»JU» 
MPR JULil (Jb-i .Chuck Chan JJ •>. (►!**. dL-i; dj£. ^j (MPR) aidl 

J^l-tfi ^L«J jJI_> Ul*- 4-U 11 ^'UijJl ^ «-j^f MPR dUUtl cji Jij. DLL lpH> 
l^JI Jj-^JI J~kJI Jjl^ j}\ aSLjJI jojl£ MPR dJUL*U J^lJdl II* j^. .iJI^lI 

*bil WNet }y> oCf Iji Jl *_ikJl vtjhj 



iSLi jjj- Jl Jjvj-JJ WNetAddConnection () API Oyjj J?» ,>• *jl*-fc-«l ^ 
l^>»-j jy«>j . 4JU3J.I iSLiJl oly_^ JL.a>J l ±L<,t.:ll J>— » MPR vflL.J.1 JiJU 4 jUj -j* 
Jl jf ijjiil Jl if>-jpl jj** i-JjAi Of Jl J»— Jl J V Sj^-JlI v-jyJlj l£>>-Vl Jaj «Jb-lj 

jl^- pJ[ j\ *i\j~» <-i/>- uiH" Uajf WNetAddConnection () API Oyjj'l (M-i 
WNetAddConnection () CvjJ\ ^~i tdUJb ^UIJ -a* »_JLk!l jcpj .jo« •_,* jj^. Jl 

* ■» ■* 

«J^>- iilwr NT (5_>»j i*jj ^15 i»jjJb i^jJ.1 t^^ij .i^—LAl *£Li3\ jy> Jl *Uui«»Nl 

7t^>ji .a5LjJI liJUbJ (JOu ,j* olllll A& jl~« i^f) if>-_Jl j?* JJ i-»y«il iilJ-Jl 

. NT oLJl£JI SjbJ g.U^ p-l 4s*~j J <5LsJl j,!^ *j c ^f i.*^. CL? (10-9) J&JI 



FloppyO / \ New 

Redirector 



____* '- V 

(\Device\NetwareFileSystem\<filespec>) 



(10-9) JSLtJl 
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^ j^- ciih* ?0 Jp ^ e) oUlfll Sjbl g-Urf >T API Oyjj jf WNet 

<i> ^j^. r ' . juI & oiliii r UiJ ji J^V 1 *•** ^' ^ ^^ Sjbl 
f lfc jL ^ JWbJ M> ^ ^ £>' / ^ Jl S >1 £*^ ^-^ ^f" 
/J>.jJ| flfc, ■» -UJI J-^l ^rlj) -v^ 1 ^ C^- ^ ^^ ^ oUU 

; Win 32 j Jilll £/- / >JJ JJUslI UNC }y 2-1-3-9 

4,li* dLiJ OJSC y* , Manny Weiser JJ & pl*ll t(MUP) aicll UNC }y ^ 
Jp ^ jl^jf Jill S^J^JlI c >I / J^-JJI oLU. Jy> J £^ -MPR <iil— il 

pjb-4 - <«*Jdi > **» 4JW Jl ^ «j"j A\-^ ^" *» *^ Vl > UNC H 

. JUJ ^ ^ Jl -*>. if"' tH' ^ -^ ^ lMPR ^ ^^ "^ MUP 
jJL ^ ( f lkJl ^1^1 cJj J JU) NT j^, y. MUP iji <MPR ^j 

. (11-9) JSLSJI J Oj-j 

M J^>- «*J ^ jW JUL, ^ s r JjV jJ»7 JjU ^ MUP jlAl JzL 
L,jlpj .(J^mJI l-i* J ia.U Jl+j \f i*4*w ^ *»')- «-*j»- a* ^>) UN H 

ju^ji ji unc p-i ^yi\ f ik« j*^. ^v^ 1 ^ J^ Win32 s^ 1 r^ 1 r 1 ^- 

til* p-b .^ilil ^NT^I / J^-JJI !>1 g^ ^PJ^.^XDosDcvicesXUNC 
■r^" 1 / \Device\Mup J[ :y«j ^yj Jajj p— ly» l>i* u J ^ 1 

. JA— ^r-j js^ J^ til ^>r- ^ IRP ^ ^-J V^ 1 MUP ^— r 1 ^- 

\\HELENC p-Vl OU IM »&*i .*! U> p-V 1 ^ ^^ ^ -^ ^ 'r'V 1 
Of t^pijj *J1 Windows NT j i^yl j«w ci>i t\PUBLIC\inside\scoop.doc 
cLLkll ^Jfi oU>il .1* MUP Jill •^ .*J \\HELENC\PUBLIC J-^JI 
^Lp jjbrt »i^-'. i Windows NT J ^r-jJI i^ Jl ^^ -V^l ^ o* ^ 
Jkc jUl -UJJ! cJ, JlL. d^ ccijJt iUJ £je MUP jl- U ui^ij . iv*-Hi 

319 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 














■ i 



SLill JS 



**->. aLtiiji 



(11-9) JSJJI 
(MUP) »ldLI UNC }y> 



FloppyO 




Mup 
Redirector 



(\Device\Mup\server\sharenameJ 



(12-9) J*Lill 
UNC ,—J ^ JJJslI 
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MUP jlil J**!-- 1^ >jja Jp 4j>*P~ Jj»l_> i^J j" {f J^ ^A !i l 
^Jy Salpi ■>£ . J-Vl *4>-jJI j^. JjJbJ JjS^ll J*-l a^ 1 W ^L*" ^ 

. JAJ.I oUL UpI* ji> Ji> a* W ^le** *~^ 

ijaJloV^Jj! 2 " 3 " 9 

J* .*£jA\ Jl .-J^ 1 fJU ^ V?r '<*^J j*~ «£-* lil **>* V^ t^ ^ 

.UjJjl g* <& t oVyj^' 4jL * J* j*J* ** Windows NT f lkJlj 
jJLi" l^JU^ -j£c ^Jlj oU;...,,<r Windows NT j Jfcll oV^j^ fJ*£-J 

J&ijjJl jl~- <Jj-j t^JLIl J>-jJI %J> iJ_/«i Of Oyw J* li^yjji J^W ^J j^ 1 
^J 4«?.j]! j«l 0*-JI ^^1 ^ iil *l V^ ' J-^ 1 |JL * «j ^1 ^M^ 1 J-o* of J 



~^,_ Jb-lj if^ J>-IJb"^ij; Jj_^» tf> iisCilt «JL* Windows NT ^IkJl 

jb-u j'M e->--i i-i^*j . jaJi ^LJ' o* ^^ tU M' ^'J W 1 ^j^ TDI 

. (13-9) JSLiJl J Ow le^ lis* J* yi" «J JL— «=— I (Jl- jf *f>-j i^ 

V'ljj vy* JUl" fJLic-j -ylji. jjip JlJl yi" ■y j&w J>-lJLiy TDI J»-lJdl 01 
^ JpVl kjl±> J J>-IjlJI j£ J~~» JS yji .oLSIIj oL.Ji-1 ,y i*^ **)**> 
_)L*1 Oji »tlpJU-i| (JUj ^ Windows NT ohSU Jp oUilllj) i<^JI ol^Ji* ^kt ..,.. ; 

^JkJI il» J>-lJJl if^Jl j«w Jjb; .U-UJJ IRP i.j>- *JI j'jt xl^. i^srj ^ ^J-\ 

«,,Ut,,.Tj .JUj -j* -ii. Ji Cyklt Jjlli iUoj j-P SMB O^jSijy^i ^y Ji^l» jjP 
. JUj jp CjLilll aji JLaj"jU (^j>-f JjL-jj JUjO-1 i/Jj>-Vl <&>rj}\ <^ljs*« 

JL-jV lAU^l ^t-jJt ol>. ^Ls-J ^t uiJUijII jy i*y* TDI J^Udl ^ 
iU^i Jp SJUadl oVL-j^ll TDI J>-IjlJI ^Jy . J2J iJl ^ oUUI <y {^ ci f 
LAN Manager Of j^jj .(oUUI Jaki) iLoj 0j^ oVL-j^lj (i^UiJl i^JlJJI) 
*£~i o* JUL- ,y Novell's IPX oCftlji OtjjP i*Uj J* »JUa»ll oVL-jVl J**^. 
: iJUl JiJI ol?[ Microsoft ij^J . iL^j Oji o^UoiVl J**i-J 
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J>V. -II ]*J 



!l>Jt JaC 



,W\ oUv 




CTDI)JUI St- J^-UI' 



NetBEUI 





* * 


* * 


A 




Ji.Ul 






TCP/IP 


IPX/SPX 


DECnet 









NDIS Jrf-lJI 

■ 

X 



«£_ill sUutAkL. 



**»-*► a^ili ji 



(13-9) JJLUI 

(TDi) jaJi jj— J*Jji 



. (NetBIOS Extended User Interface J^jcJ.1 £» £-^11 JAdl) NetBEUI jaiJl AT 
iSLJi J*lJb* jlii >J IBM J3 ^ j> J* «>^ J* JjJjy^ j* NetBEUI 

.Microsoft ^NetBIOS 

.(Internet olSLUl «>* J /^ / JUj^ ^Lci\ J&jji) TCP/IP JiJI Ol 
^Ul s^Udl iJiJVl J^ji £>Vl' £M ^Jdl 5 JW ■*> J J^ >* TCP/IP 
»lfci) £fjj UNIX cASLS J W** TCP/n> J*-^" -**-b v^ ^ <> 
jj| &j£Wl *W ^-^'J M% ^f ^J <j "^^ Windows NT 
. STREAMS ^ Jilyu V J TCP / IP jaJl £S\ J-~" . UNIX J* 
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Uyu\J\j\ Microsoft Jli ^a jjJaJI JLi jf eij^ll i£j>-^l JaJI oOl (jX^-J 

^Ldl oULJ! oL.j> JaU / olSLiJl ^ ^W *^j»- <J J M) IPX/SPX ■ 

. (Sequenced Packet Exchange / Internet Packet Exchange 
JJ ,>. Netware olltl^ JJ ,y iL«aJJ JfcJI o^ <>• **>*^ >* IPX/SPX 

.Novell Corporation iS^J 
Digital *Sj-i JJ ^ J^jcu^. dULu lijSjjy. y DECnet. DEGnet JiJl Q\ ■ 

. DECnet cjISLS J[ Windows NT iJiJt J* J ^jjjj Equipment Corporation 
?«^i Apple Computers Inc. *SjJ> JJ ^ _Jk« J^jijji ^ . Apple Talk Jiill aZ3I ■ 

.Windows NT « JUuVl Apple Macintosh iJkjV 
J* d_£jjj>. j* XNS . (XeroxNetwork Systems ^ olSLiJl iJijf) XNS JfcJI &\ ■ 
. Ethernet olSLi J liL. J*jc-[ Xerox Corporation JSJ-i JJ -yi j j^k* 

V J flkJl J j^ y^L; i^t^ . STREAMS Wl Jj>. JU1 ^ L» jJ£, 
(ii J^-'j J*^" f ^ i>* *sizJl a* <s^ ^T-P Js 2 * J^ 1 ^IaU £~i iS^J UN!X ■>• 
NDIS JL> UWI ^J^ ^ TDI J^lJJI JJ JaLii ^ JiJl) STREAMS Wl £-£. .>l 
■^ STREMS Jp -UiC jJIj oa^jil JaJl oli~~» -^ JjJLuJJ (JiJl ojJb- X* 3.0 
oU«~» ^1 Ji^-I -jSLcj . JuO*; j>:> (^>-jf Ja~-j Ji*«o *_* Windows NT J| J*»jdl 
JuaUf olV-^jt STREAMS oli~~S UJ ^y-% DECnet j IPX/SPX Jt- JiJl 

.(NetBEUI Ji*) iiJaJl 

iSLiJl ol2jJ NDIS iwi 3-3-9 

J* <JU*J! obJi JjLJI p— aJI J oyij j~* jJI j£jjj_J| oU.^ . -,^'V 
<P J J?>*J f V^ 1 - 1 l-l OjSi i^^ijf &~i 3lk JJ ,y J,l£II iUj ji^y .iSLiJl 
J (4-CJt ^l^ UU-f ,_,«— j) iSLi iiUaj J* ^Ja^j .t^j-.U-l sy-j,. J iiUiVl 

JjLJI J Uli- c-J^ju-I ^Jlj <£~iJl oIa--* £-* l!L»-f iSLiJI oliLU; y^- 

■J t iibUl c^jZyj j3\ £j[L~a ->. JbJbJl J^ji ^j Windows NT * IkJl a% . IP 

J»*JI IJj» <JU Jp ^'U 1 5-^U.j . iJli* -uj^-lji-l c—J .JL*, _ a*jA\ o^jSy^Jl 
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js-i J>-\ Xi\ okoly l y^j ; Ikjtj ^Ulj; Windows NT ^IkJl jj, t^jj^] j& 
^-SUJlj 4fijd.\ JaJI oVjyji J**»U>* a* *^' ^^ ^ tf-M (NDIS) iSL-iJI 

.(14-9) J&sJl iUJi ^ .a«5UJL 

olSLUl j_Jl }y m 4 Windows NT f lfcdJ J2JJ ^U j^ iUS ^p Uj*j 
(V- t^ ij»«rj rrl* t*iiUy -.Js-lj «SLi j-JL JpVI feUl -of Jp NDIS J*1j=JI 

.J»-ljlll li* .IpJi,! Ji> ^ iS^JI iilk Jl A^Li Olit A^ry -y JjSjIj^ 

DECnet^t) NetBEUI tfLlj TCP/IP JSLS Sk-lj, JUttl J^cJj c > ... JJSu*, 
.a?-lj iSLi j-^j io>-lj aSLs iiliw JUjcu-L (^Li Uj VINES j NetWare,, 

. 3.0 jl x^i\ Jl Windows NT J iJU a^J LAN Manager J Jyu NDIS JsMJUJl 
^U ^ Uy> Co 32 -y /jjjLp J-xl-J oJU, (C iiUL vj=^*) J& 3.0 jlJL^li 



oUililj ^fjll ol_^m 



(TDI) JUI J^ J*.U- 



iL^f 




JiJUl 



^ 



TCP/IP 



JfclloUl 



NDIS J>-lxJl 



(14-9) jS^tJl 
NDIS 3.0 J^ljtll 



t 






t 








Y 




NDIS Wrapper DLL 






1 1 

i r 














\ 


r* 




> 


' 






ljiikji 




2i*U^JI 
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o!)Uj iJjL. ^,h„.., 4jli t 4iUI oljiJL^lSj .iJbo £-)U* Jk-I* ^j <^ 16 ^ 

iSLiJl iUj > Iftifc-lj oUjJ-l JUjI ^ Vj>~. NDIS *£~i Jw. JS" 0^ 
NDIS j^ J^. iJiJl »ijJ^ x*j . JjiiJl fUU jp ^ is^ 1 a M ! >1 0*J 
fju .I4JI J,^U NDIS oLljj JL^L lf*J< ^Jl olilkJIjt SUaJl ^ S^lU 
oLL— ,^to-4j*j -M* oUtlall J.JL-, oUUJI > £>l / J*dl NDIS J--. 
.*>-jliU| oUUI J* uq U>%Vj oUUI o5L-l Jl SjLi^J JjSjyjJl 

fUkJjf ^JUJU -Lu-AJl Ifjyw jji iJli 0j& Of iSLiJl olV 1 NDIS £Hri 

{j* Lfwij iLJ- NDIS Objjj *IpJ£*»I 4^-iJl 0IL4 «- J a ^ » i j . J*X> t , 7 iiw>- Jjulill 

jpif Jl Windows NT f& ,y i)^-; il^cJI £-k-J .i-** i**^ i ^ uL| oU^Ul 
1 Windows NT Jj .UJe~* Windows / MS-DOS *Ju\ Jl Windows NT flbJl y.j] 
JJuidJ) l^li^ vljjdl JLiiVl" J* J^-JU NT slyJl oLyj NDIS oUtf^ ^pJU-J 
obilS' J-^J 2/LI /J>-aJI SjliJ g^ objjj ^Jt-Jj (aJuil ^JUJU ^1 
jJ! *l$ll ^ Jm* OVli* jl JLAy . JlyJl *jjy JjJi>. J i_w.HI IRQL t5ji>w Jl **1»UU 
/»Uid) (j^U- J*~ *^ *j>^* cJlS' JU- J 4....U.1 *SLiJl iiliu Ji~~« l^ r>*i 01 ^£c 
NDIS oUw il/*5 tdUi & Isj* NDIS oLjjj *Ipjcu-L ^ .Windows NT 
. Windows J £^UiJl jUJ-l j~~. .k* Jl il^-j Windows NT ^ IkU ijiSlI 

*j\ Jp tu-y-U- a£jJ *i|_^j (j-SJu ilpjj^ Ulaj Andrew Tanenbaum <_i^ Mi 
*£<*& ^1 . (( < J.<. « .»..>»,U ((jJj-* j*p) 1— ili>S ciJjCU ilil— j t_Aj»*l»»- i«-j l)j5nj)I <-i-i>' /"Uii 
flli; ^ Windows NT ^lk)| 01 .I^U-U. Jj^ jj^, c^,^ SJL*; j^Ij JjWj -Ua 

.ijJIJUl yjU* oU-Ul ^i 

iejy oUJaJ *LUV JJL.^11 windows NT plkJl j^. 4 U.j_^ UUii -0/ »Jp ^jj 

,y o^lj Vjrf l». ^ apLIJI J^cu^. yiCtJ Jl SjLi^J ^1 U-Ul J^cu-; .UJLJ^Jy 

^ ^l t -oL^ JS^.J . J*;-^ 4PU> piu Jl feU, yji_, JUjI j,> ^ ^^1^. is* 

£M~l J^J **J^ ^^ .Xi^ **>"* *}*&. V>-1»- JUxu-l aUll jji ^ 
^f ipjjll A^-Ulli t UU- ^ .^UJJ 0^ oLJU Jl l^i^j, Uila/u-l J^cUl 
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£Sl* J| IfiwJj J*> ,j* iS'U Jp ojjJUl cjULJI oJL*l» olil* -jjj^ -y ^j** ■ \±j*Z 
Microsoft SQL Js* oUJdl ^s 4 oUUI Upti ^5Ua-l J-xu-ll JOy. !j* JS" J CU- 
. J*; ,j* tSlLI Jp j^illj vi^Jl oLUju «J^ p^icu-l uJt ^JLi" J»jo~JJ Server 

_-djL. Jp y^Vl SjOaJL U>^j ^JJI flfcji ^ pJ Jp J^-l ^iill / lJUiJII 
.1* !> 01 .f^» j^il £-JUll ilyj ^ to* -jP gJU. J| JJ-I Jfcy -SLiJI 

Ua JjaJI Ltl . XJZM *J5l. *J;-U» Jl Lit iJUil-^ aJLUj J^y ("L-s- tcJ -w-lil-l J-^aiJl J 

Windows j JjJiI JiUl / t-i L i ta Jil g-iji Jj .i-ibi •->- b- Jp J-VxJiJ i=LU* 0f^» 
j* JUs^U (LPC) J* .Ij^j .UonJ l ^J JJL-jJI ^ aJL-j oULULI J.^ *NT 

^^ J* Jjc^ij ^J i U) SjSlJUU (t-ililj iJL^tuJ.1 c^LA-U« iSjLij *jip *— ~«o_j tviilJU 

SJb-lj (_J j*» o\y& 4>**~i /y« jL»^< oliLJI J5 (1)1 "UL^Jl f Jf£ia 01 <— ^7 4(v— J*-'l>-l 

• ^^ c> t5>- f til 

*pj^ll *JL-LiK»JU (J-i-SJ *UaJ jP U«^) JjJaJ '^iji' (t-^U.! /oLaLuJll »_jL-^>.| JiC 

Jj L« J-A-l-sJl fU»j Jj^i Of v-^r . tw— Ldl J««^JI ^> **■* Ojj j-U*JI .» ..la.^.j jJ c£i 

Ml 

JL«u ^j iJL>J.I (wwj-^/ljJ-l jjp (JJ-Jaj ^ *lj^-l (U*-ij *UiLiV **t_)e ■ 

Jj«j ^jf-j lA>S\ oUL-Ull Oj; "^jL»jA*II j>.y>^ c j,..la."11 (5ji~? cjU! ■ 
. JfcJI JJL-j JUi J Lc t ^LiJl oLJU*J p-P»U! ■ 

Jjf iJUl V 1 ^! ^LJVl gJUij . fcJbJI SjJLaJI uJ-^J JvaAJl IAa ^j, ^y Mi 

A« ^> *ljSf^fl-*lpJbM«l 14-9 

i_ilti J-i*l *LU1 ^-*jjJU ^5 iL~,j ^ (RPC) sU; -jp *ljsr^l *lpJii^l iL*._j 

^*p Jaj ^jf- \-~+Ay Jp JLii; _^ slj ULrf. Sj&j \^jt ,j^»JI tCjl«.|^>-Ml ^ -Up ^1 ^ 
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a^Ujj .Jm -jP j^ / Js^i >_JU» jJsu j JUaj L.JUp &LS U-* ja£ 4 Windows NT 
;I_^JI JjLij . jjkll <£jJI SIL ^iiLC 1 gJlsJl ^-yj v^ "^ <>* f UiJI S^^-i 

ij-Jl oUJdl jit-J RPC oliJaa .US' iifci Ui> RPC JLyJI J-xu-J 
i«xi>Jkl *l^ll JLid oUj^-Vl oUSUjf oW^r-Vl ,y-Xi~i ^^-Jj £-*lJy °'^ lij 3 ^' 

.(15-9) JS^SJI vilJi g-^jil^ 

uil./i' II fcSLi 




(15-9) JSJJI 

1* iljTSLI Jtnlmi ,jfJai 



J oUI_^.yi oLSC j^y Of Jy <i*l*Jf oUJdlj RPC oUJaJ Oh liyill ->S0 

. (16-9) JS^JI illk j«L \,J cLU ifjstVl iL" (^ JOo -jp vs-Lr i> ■& Rp C jJ«S 

^ Uy tj^F ^ ,CU JlL- L,ifi"j oUlj^Vl JS" jJU RPC jJaiJ v-^J 
«Li ^* £>' / J^ *«Udl jt oLi-l oUDl JL.j'V s>~i ^iSC ~.j\\ J*>- 
oLfly JjbJ i .4LI L.j ^JbJI jlkJlj iSLiJl *lLt[ U-Uy y^iJi oV&y^j iljLy 
J* oUl if J* J^JI Windows NT J RPC aL,j £-kuJj .L'Ul; fl*ll .Ju RPC 
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jp Joes- ^Jl diSj LU lis- ^Jl oUl^ll ^Ajl\ j^ t RPC jgjki 4ib£) 
Jjjf Cray JSU y^-U- Jl *SLi iU»j ^^ai ioU _J*p ik* Of t,>jal 4 ^U* .J*. 
gJLu UJ«; g-*j±\ <~£ JU- jj . Jp^JI iJUJI ij^^dil oLJUjJJ La~^. i*w»* iSU 
ibS' jjjl» -j* J* <jp <-^->U Jl oLJ-l oUUjJI JL.jJ ^^tkJ.1 •j*i 4 iJjjS' oli^i*** 

.RPC J~kS £--M 

oUI_^n "-**^ ::; ■•**■! u* *W «j^ iJb -l> '^-W ^"'jsrl ii>^ 0^ DLL *~£* 



■JUt.-U fcSL. 




(16-9) J£Jl 
CJUJII J— a- RPC J-jk" 
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£->"LA' <j J-*-tJl Ji» *Sw JijIj tw^^Lu) *u«m 43j_Jaj lf*}>-^ Ifc-J/ olji»jUl *Jij 

■j**5* W1jJ*"2 •— ^^si Vi *J u* ***~* *l&»lj 

sL~a- <-jj~\M ^jy jJbtf ^Jl RFC Jjii; cJj ol»lj»-| JJULI ^ai~i tdJUj a* 
l^JJ vJUJI J-^ v> ,U-l i^L-*- j)l jail oUf jo4, *a« j* Ajffi je~> 
ol^ljUl ^Jis jSj 4l]i RPC L_Jd> ju< ^ f}i& fJL-j Ut*, . <Jkll JaJl oUI^ 

i piili *i^i jupj . ^vi jjPJt-jj jv»Vi «i_^-Vi «i*jtu-i aLu{ jliu, (i^*-k; ^S*) 



U\Jr .11 fcSU 




ipiuiai. 



(17-9) JSUJI 
RPC Jjii- cJj 
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J£JI J RPC JJuiJ cJj £-J> y _ . <j> juJ.1 Jl gJLJl ^U-jV ljr «£p £_»& ( ^£jULl 

.(17-9) 

LJJ^a* ^^—j ySj^LA Microsoft J RPC iL-j J^iJ 4 RPC J-i-iJ cJj JJ «Uil 

^otf -^ g_._^ll ^, .RPC jJa7 *LiJl (MIDL) Microsoft J J*M jdl ui^J *iJ 

J oLJj^ll ^oj *J Jju •_,* oLy^Jl 1- a .s fl j (C++ jl C J~JaJ ^IjaLi) ^JjVl aaJs>_JI 

. (IDL) jJkJU J^lJdl ^L^*; 
Jl (5^. ^Ul j-Vl MIDL ui^all £-. £rl>il "uJ-^j i IDL .-illl *LiJ] Jl*, 

oUtljJl ,y Ja2i i_»UaiJil *#>■ <jbS" J} ijsrj^ RPC J~l»j* *lpJtu-L t_ J-^j ^jJl ps-^J.1 

. 0>4I RPC JJtil Cij iJL-j Jl jJadl Jajjj 

J/>y^ £_. v_JilidU ^.LS RPC JaJl >j- ^U-lo: RPC JJuiJ oij J*xl~j 
RPC oULp JaL^ ii_9- JlJlj RPC iL-jJl ^ *Vj ^M^ JU 1 J 9 ^ <>*LJ -J* 
oLC Windows NT J RPC iL-jJl ^ Jiio-J . jaJl 7J\ JJ ■j,. Syjdl .-i'UijJI J* 
oUf ^ ^£cj -DECnet j TCP/IP j NetBIOS t !lULI ^UbU JaJl Ji^ j DLL 
iL^jJI c ■.».».■ /* t <^LL» aa>Jojj . i Jj jl>- jj^« DLL cL^lo 4jUS" Jjj1» ^ iiUil Jij 
UU1 ^ 4 J5i)l jijl DLL oLCJj .4«UJLI ^LiJJ OL.^11 JJL-j ^ J-^ RPC 
'<i>-Vl dUbU DLL ol~SC ^L> J_, .«LiJlj RPC aJL-^I Oii jL.bU DLL ^L^sC 
2-4-9 p all i^L,oj)..iUJl| v* 1 ^ lH- 1 -^ 1 | J U ^ 1 Windows NT j RPC oLfl^ J**i-J 

V^ 'cS^ 1 &teM J* RPC ^Li^ 1 ^ «-*>-lj RPC iJL-j LUli J^jo ^j 
^ ^-»JbU/ -y RPC a~yJl jiljfl .RPC oUJk^ ^-i uW-1 W > 
Ja** olL^I^ J (OSF) i>cJd\ oCftl^JI L— .> Jl* •>. o^dl RPC v-UJl oli^l^ll 
iL-jJI JUxu-ij i^SlI oUJaJI *j,k-.,J t lJ^J>j .U. iv»UU (DCE) pj^Ll v-jL-i»-Vl 
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J-* 1 —' t^ 1 iSj*-^ "*-^ i <> l^ 1 -^ {j* ^\^yr[ *U -fc-j Microsoft y. RPC 

d ^ IJu, RPC cALJrf a* Windows NT J v_~-iy.| dL-i; oL.Jb^ Ji*. j{ 

J-J.I i.J^ *Ipj^-| <£cjf pilll *Uax-i ^ ^ oU^_. ^j^U- ^Jai^, t JUL, 
t Chuck Lenzmeier^l ai! .(UJ» jUVl olJUd i^^p „jjk JSJ) JJLJJ JlL-Jl-usj-jiJ 
J 53U| Lljll Jjf, ja^Vl U4 Jp RPC J i£j| oUu- t Windows NT J Jill jjk. 

. Windows NT J ^^,\jJ-\ 



ioU-il ^j UVl 2-4-9 
^ ^j^il JU J*|jrf Microsoft Jj ^ ^L»f ;£j| ^*j\ ^^ ^ 
MS-DOS r lkU BIOS «>jU v^l>l d-ja oUJd NetBIOS }j Mj .NetBIOS 
yy .i^\ oVU)f ^Atoc ^j^r ol*. o.u*l JisUj .jbJl oi> aii_ 

c4Mii f u»yi -jp u>j .iCiji ji (U^yj ij^g jtjr ku s uui ^uvi 

t-bj VJ^l CT* t5l *- il Vsi^Vl Jwa-j ^ ^kw ^jJl t< oLi Ly oUU' JLy|j 

. JUI 6y~S 0CLJI a* ■ b -- uJl J>-Ij l ^— v^ f -Ua=-1 iW-jj iL'liL- ^LfcJl 
t »UUl v^UVl oUL f lk; jL* Sk-lj, Windows NT J sUUl ^UVl pjicj 
J+*.j*j .UU\ x* U^j 5/1 JJ| J VJ jVl-oUL 6> dial oUL f Ui; jAj 

t^ v^ f ^ ^M ■»* jf u* c^— v^f ^ <4i~ j* ^u oUL f ikj 

>ljS. .(&J) UNC r l J* «** *— ^ J* £^ J^, U* 
A* Jl *-jLi <~M MUP jl* ^^ . /\ juJ ^ 'sJliL, vJUJ iLU, i(j iLuii 
•■»-i«yt» >il u-U VjJVI itU- (18-9) J£dl ^ .^JD| ^ jj^i, ^| 

Jk J**y Windows NT J OJU oL5l£T ioliUl Ji. t sOl ^UVl ^yC 
^Jz*&*<^ ^ u^ >t5 ^l NT ^JLidl ^.U^JI OUJ15 OU oUl ^Jj 
-jJVI -iU ^ Jp ACL W5UI J.UU VAII J? <y Vj lUl J^^Jl j^ \j^ 
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<-iSj^ Q^ ^W ^L*^ 1 t5l~- iU^l iJb-lj ii-Ul gs [+\i 4 dJUJJ «Ui . J^b 6Uf 
xp 4_»Uai~4 iL-Ui iyA JUjcu-| j^j* ^IkJ SjOSJl oJL* »ys . jlUiII ^....J jjji a Juj 

* * * 

iL-, J& .OULJI SffjLLy JU^I ,>• Qy JjJaJ J jJiUl., oUJI oU-U 
API oLJjj C^j .jJaJl j* SJW jJI obSUl Oh JUaJVl <L^IjJ1 U-U1L JL^jVI 
JL>ji (j^iic-i isy~£ JaJl oUl t 5'«-| ^jLil <->j?i\ *lr-> J«*=~J iU> ^l*JI 
G^-' / cH" 1 " J* JUSl, i C?y J* l**- 11 V^ 1 ^J J~~" 'RPC ^-SU^ .^Lrf 

oUl j* iilat £l^f JUiC-i; Sale* J* oUl Jp JUiiVl RPC iL-yJI ^k^J 
SlLJLI vsi^l RPC iLvy J**i-J t LAN Manager «Li Jp J^«J| jxp i ■j£J .<jL.Vl 




rxf-tyk&U'i**: '^>ihf? ! k''*\ .:i$$h*'-- 









(18-9) JSUiJt 

I i«J- JLA\ y^Vl U-U. 



•-^-iS-iH Jl 
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OL.VI cs RPC ^^ *£~* '^ ^ &)> u*J • 'c *"&* i5 ^ JI s* y^ 

. ilLJLI c-wUVl Jp Windows NT fllbJl *£L ^JJI J^l Jl 



.■^jllOLiVlfUaJjOlf^lu 



5-9 

**y>£- oO*e JtfU ,jSLc . ilUb |^aL oijai *■ jjr"La)l Windows NT ^ Ik :>jjj 
clirf :JU JJ ,y. iljLil Of ,>£? i~U» ilapl jl u«UiJI uii oliill £-J Ji. i J**Jl 
obwj o^JwJl «_Jl£JJ SJLi. JlkJl SjJi-aJI i-~-I>J-I tiL-U tf 9yi\ li* .J** 
J -/J '.Caul i>jL.| ikJ^ oLSLi Jl ij^jll ^lyVl J*#JI olk*jf Jjbll 

.&\J>[ JJL-jJ ^b£ oi col_^ll_>f ^Vl v_Jl£ll 

f UijJl J iibiJJ 0L.VI W ujL^JI IJL* ,y UbUl Jj .^11 o>-^i xXi 
•o-lj J».n-.^* oUL iUJ- iSjJj^j *^ *C^** *J t>* fl* \r^ i>*^'-> . Windows NT 
*}U- Jl Jli ,y tfj-iJl o^U-. J ti^Jl ^«j uij^' ujUjclJLI JJ -_^ l$JI Jj*>j}\ y> 
J^aiJl i j.^ t }liJ .4; SiLdl Sjj'^I J>*^' o** 1 . J* lij^ «^^' f^ <j^ ■ <1 \- i ' k? 
Jp J-?«— Jl J*jcJiI Jp u>ji <-i5 ii-u^l iupjiJl iJiiVlj Windows* i^ULl 
^j . JJUdl * UiJ JJ ,y il^J.1 oU^Ull ^ j£»dl li ljLSJ Windows NT * IkJI 
JOjj ^JUI *lkJl Jp J. «,:>. J I LL_>- ^jdl JOu jf t.^ ( J*jc«il J[ JJuidl *Uau i-iyo 
SJLpU ^yl-J oUL 5-ipli J ^Jl ^UiSj *^Vc — -Vl Windows NT *U*Jl dj£ ■ ^i J y*jh 

.(SAM) oUVl oLU» SjIjI oULj 

SJpUj Windows NT flkJl JiJb ij**)l ^ Jp Jtf—J' J**i— Jjl^ L.JUp 
iJiiVl iSLi jj .^Jl iJS" J Jix^J <J SJiUl J**JI 4^f i«Ldl SAM oUUl 



BLJJI 




I J«J! ii^ 



SAM1 



a 




2J«Jia«: SAM 2 

(19-9) JS^JI 
Sjs.wJl «LJI JjSLu 



a 




3J~JHU SAM 3 
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U»li Jp ^jJ- J»p *L* JJ, Windows NT J»p *k£ J^cuw JS" jLt, t I^JwaJl 

.(19-9) JSLiJl ^jj l^S" cJ^oJLI oLLJ- i^U oUL, 

iljfj ^Jl iJ5 ^u Of jljf IS} *jf ^u IJbkj . jtfU JS" ,> Jiuw. v.jL-^. J* ^.pt ol 
jJI US' ,iij£ Of Up c_ji ilfcJl J^l JjU StfU JS" Jp >JI ids' ^ JJLi^Vl 

olSLi oU-L- v^jU^Vj .L~.b l^jbl 1*+* j|j.-p 4 J**JI oLk*t jJIp ibjj Uoui 
oC^ > o'---4 Jim Home j Jim Kelly j Cliff Van Dyke J>of liljl^dl oL-ljll 
oi, t Windows NT ^IkOJ Lan Manager ^ ai, .Windows NT J iUljJl iSL-SJl 



(PUMPKIN) 




(20-9) JX-ill 
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Jv-fJ (LAN Manager 2.x j Jjf jl *w»l ^^JL) *Sw jlJU* *UJl ^S ^j Windows NT 

.a^e- aSLJi Ol-L* (20-9) J£JI ^jj .fUiJl SjW Cf 



v-^-I^J-t JS" .Ly ^ «Li ilJL. 5^-531 SjIlJJI Jir t J&JI IJLa ^ 
. OIjlIL (tiC^I olJb-j «j->-Vl «JIa ^—Jj t**L» oL5U <Upj JojJI oik* OlJLlI 
<u ^<»UL.| (U-«JI iia^- J i_JjA4 i_)L-j- Jp Ajjt»«Jl ,yi£o *J|i t4*w»J A »,».»....« ,p*~»j L»JiP 
. JUSUl 4JI jjaJ ^JUI Ol-Ul y*j t*j ^Li-I jj^l OlJil J *yry ^L-*- Jp_>f 

j-i>«i!l ouafl_^ J*jc~J t4j i^Ul-l J*>JI *ktf Jp ^L-?- Jp J^jcu-J.1 JA— li[ 
ilU»f ^ J£>«d) J»*JI <k>J SAM oUL ejutf-j ijiil oU^JUll iLJll i)U>VL 

i { 

Jp JULJLI Ol-Ulj *5^JI ola^-j JiiUj ujljdl J«l£ Jp jJb; SAM oUL sopIS J* 
j^il* IS" Jp oLLJ-l Jp J^aJ-l -^ J^jo-II yVl IJL* jj4 . oULJl S-Aeli 7«*-J 
<£?y Lj*l*i J fUiJI mAjI^i cOi" 0IJ»? f^ 1 • JL>- J C-Ua*T li|j . *lk>-Vl OjUj ,j~4j 

1* 

( tf aj^Ap JjVl OlaJLL psLdl SJ^-jj J*JI <iL< Oy Jad-I Jir t (20-9) J£dl J 
r^ij . J.«j:,..JI J~>~ J ilUof JjO^ i^- 01 JUL « Jill J**JI *k«£ <!)f (^ t)L»f JUj jAj 
. oloil Jp Jjljl! Jl Jx>ilj OyUiJI uy. ^ ^ ^1 Windows NT ^UiU «iJI iS^U 

ikit if ^ 01 Jil Jt- J*jcl-1I Jj^-j iplSC-| J jv d\-x~- *Li^V ^U-l jjJtJI \J 
\i[ i'XjJ .JUj' -jp -u i^li-l J*«JI ^1*1 Jl Jj^lj olJil J ((^*jf) t^^-f J** 
j iJkjVi oJL» «^i *y t Windows NT i*tiV jl~>-l j-ifc jf ^j^Jaj fjjA* **j*£ oLiJt 
*Uij (_gT ^ <A~>>- ^ J;?i«xJl j^ 61x11 j t_jL«?- Jp ^_^* J-»xl^« <jh'i.ij (0l>iv> 

.^^1 J 

i±^»- JaJ.jdll j^jJ-l -jj« ,4^-iJl ol*LiJV I^Jcji iSLi OiJu^ ^Luj Jp SjJill 01 

ol5Li Jt< tj^Vl oULU^I Jj J*«Jl Oik* ,y jji" JmIp Jj /y oUiJL. «Ap J*jC-j 

Jl l*Jj(>« *. .» »3 7 iS"j4ll g^' ^ .iuJ _ASt ^ilil T^yaj t«js-^l 4jjLwi!l CjLmIjJ.1 

5CiJ (21-9) JXjJf j^Jij . iij* iJiiJ* ola^l «JU Sjl^j (OlJU.) ^j- olJb-_j «Op 
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OljLa 

OPERATIONS 



1 CllJ-" 
TEAM 




2 0IJU 
TEAM 



(21-9) JSLtll 
•j-SCJl aSLjJI JXii 



TEAM 1 DLL-) x^kJl ol^ jUIjl. :i«Jb£ -jjjL, tf& «LiJ| ,JL» ^^ 
dloil oli^U 4^ljS .(OPERATIONS ( ^~ i ) f lkJl Sjbj ^^1 a^l_,_, (TEAM 2 j 
,y j>1 LJI .o> gs .oCUJl olx^ y>dl jl-L. Osu x^ 1 J lj f Ce Sijyll 
J* tTEAM 2 4p^JLI>IJs* <j iSU ^ JjVl <JlJL. Jp Jj^dl TEAM 1 ip^ll 
J* J&~d\ oQ^JI ip^f •_,, j^i) gs *jJI .Jla of ^Ui J >il -^ . Jlsll J^ 
Olai jjJrt* M\S lij TEAM 2 j TEAM 1 Oja^l jlJL* J jjl^ll J| J^Jl, 4.L*. 
oLUJl j^yit^t ^a LAN Manager •_,. JiAJl o!jIju*VI cJUaJ J2i .OPERATIONS 
flkU LAN Manager jlJUoJ ^ t-Gjbj L-^ik. 61 JU* JS Jp ^L*- Jp J^^J-I 
^k-i «# tf UiJ ^x. J^L-j of jooj t Jlill II* J .^JUl la* Jjjj Windows NT 
olrflj, jla; t TEAM 1 olJLlI Jl J^l ju*j .^>-Vl ^jsLJLl Jp jyljli J| J^J| 
tiJl iftUoflxj .OPERATIONS OlaJLI £. W «^U j^-j i<JL TEAM 1 j OUVl 

336 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



ol-Ul Jl Js>-ill v^ S-j*^ ^ !alLJ l o*^ te TEAM 1 OIjlJLI J**!-,, liyry 
DiJLJU SAM CjUL !0*li Jl J^U JwclJlI ^U»f ,y jLa ^JUl t OPERATIONS 
JLiJj ollfljJl ^-jSjI plkJl jjJL. ^laiw 4 4>^^ auVl cJlS" liij .OPERATIONS 
<&- fj^-l OL-Vl ■>• pyJl II* »^j .<i^Vl iiLsflJ! JU*I As\j SjjUlI oLL* 

Jl J^»_>Jl J AJJj!-I J »■*■'»» JJ fv 5 »ji^'j *k«yil iiCiJl otAXi; of **; 

^Jl t^>Vl i£UM ijl^llj olilil Jp (ACL) J_^» J JL ,JLxH c 'ip jJa; j,> ^ ■ 

:JSSf_jf JSL-^JI »•*■* (SJ*-[ 

. (jJbJJ i«JL>- jf J-^JlI i.JL>- Ji.) i.J^S" J->»~dl . oL. JLaUl • 
ACL joljJ Ois* 1 cJdjJ 9, tl^J ti'jiVl ,y i*j*f jf jy ^ o^LacJI *u J^ -_^ 

(/>« <^l ^» ^jkr .... ; t J.«. « . '» ..H k_J>j Ijjj . 4k i »»f *S^Jl J.«. «.•;.»» J-^Iji t**»lj»l 
Ojj^U.1 jyi-i coVUjou-VI i-UI to^ij .Vr - ifl • C ^L» Jl J^^Jl •_,-. <*Ju *\2i*\> 

. «RexAdmin» ^^^ Windows NT f IkJI Sjbl oCtl^ Jl 

NToCfl^ LAN Manager ^ t ^j>l jUVlj 3ijiJ\ ^.jLLIj c-jjsUl Jl SU«| 

:jU^li 9-6 

aply iS^LLy JUa?50 tJiLwoJLl i4>-j Sj^SJl tj^-I^J-l ol5Li y'lSi gVi x»J 
•y^ . irU-l {\* Jl SoUVl ^U ^ v^l>l viLil oCf Ijj ^ Jl JujS^I oUUl 
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oljJ^j itULl ii\ia fl^LpJ JJ«-ij »Uiu n.br^j ijvffjf !JL>-I_j i^Li j_j ASjLill J^^ 
olj-iiJI ,y V* ^*j*Jf j?yj ol»LJl *S"jLi^j jLsduVl J^jc^JJ *»-l;Vlj <x)**Jl 

»*UjJI &u « t5jL-i« ^-Uf J* J*ju' vi-a- i Windows NT J t_>-— .l_^L( i^iJL-iJ 
£JU >yj .flkJl J iSLiJI cjUJ£. ibL-l cULjV 4 CUb L^S" ^i-jj .NT^JLid! 
^Uu Jl 4^JL)I c4?l^ «Ui Windows NT J ZJ\ g-yU / J^jJl ^Uiy DLL isS^ 

tf iaLsJ,! fl^Vl £• ia^JI IA ^s aXJi o^UlJtf sjlp Windows NT flkJl Jjj 
<y»JU y^ll Js^lJiJ jyi? ■ s-s*"! L^"' ^*J»jf j>* *^>JLI fljjVl £* JpUJI -j^j ol^JtJl 
J «a^JIj oliLJU gJ-\ I JflijJJ API oLjjj £» iu^l Microsoft j*p olSLiJl 
jl». (_^f JLjc-Ij Jj-^JI -j^ iSLiJl oUilij i^^Jl oljlil TDI *uJ» rz^Sj . Win 32 
<SLi iilki if J} J >s<9pl JiJI oULJ. NDIS &Li> ?t^jj . I^jAj-S Ji>J*J jjj j*j~* J-*" 
. Windows J ^S^aO j^Jt-l J~~« -l*-^ Jl Windows NT iJaJI ^ aJUJI Cj\jLA jijlj 

oU-Uil ^o JLsflj-Vl olJ, RPC olxJjj lilii J U ^J^ll j^kJl JJL-> grf 
<lUU tt&l JUpVI J^ *UJi Je> ^ Sltll vc-'j^ 1 f lJ»-=-l oli~kdl ^jjtl 

cdUJ «U1 .## CJlff lij Jbu ,y> ijljll J J^l Ji> -jPjf i5>Vl ol^Ul J| 
flliJ twww-lj^l d. j. .17 oljJLs Windows NT *lkJU LAN Manager jlJU«i ^->j 
fjjll OL.VI JJL-j £. i^SOl i^UiJl cjL-1)1I ol5LJl ^jU^V ^UJI Windows NT 
&£■ Jj^i Windows NT ^IkJ! «jo:^ t iiiS3.l i_™Jjd-l vil^.ti olj>A» ^.j . ejbVlj 
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J^JL pi^dl i*i\i J jUaj .J^JL ^SU.JI JU-iJ _ (ACE) access control entry 

f*i) .J^l J^ <y fej^j (SID) oU ujLyj SUu ^ yy .(ACL) 

. J-iJl £. If^llljf l^iy ia^Jll J^JI Jj^ iilk. SID tflk, oli U-Ui 

t , 

. Jj-^jjL (^S^JI i*SU Uilf Afl-lj 

jj-o t^JJl OUVl O^lj -^ ^ . J^L j^Ji Utf _ (ACL) access control List 
.y'isaj ^U^-i J^JL ^ > jJKII dUU ^ .-yl* J* SJUL-JLI iLLl 
WSJ (Op j\ jJISJI Jl J^]| ^^J ^ j£U ACL ^ ^ ^^ 
^fb .(ACEs) J^L ^ c/JIUjI -^ J^Jl ( J^]| oUfli Jb .dUi 
.OUVl <_i^l,j i^l-a-Vl J^L r £>Ji J t J^JL ^j^Ji JUil Uj 

^ •**) ^" ^-> «i~ 0^ W <*U1 C ^ Oil . J^l J^b- _ access right 

i& j *> t Aii^ j^j ^ iiti ousts- ^r ^ (i ^ ftUjUwil ^ 

(J^dl i+AJj J^Jl ji^Jl jUi] U.f ^flj .(ACL) -ylsa J^L (J^dl 

JS" c-S . jdJ J4— ? J*-=— ^U- J£io ui>j Jfc .Js*j)\ ij^b _ access token 
cL-fj Jo^JJ (SID) OUVl l^j tfU* ^j J^cUl oU-U. J* J| J^ ij9lS t 

obitf ^ >^i jmi, j^ju i^r o^ it, j^ui uj! ^ -^ ij 

</ J* L^k ^r\jS\ -^jA\ (ACL) J^L ^1 ^ J^J[| oULU. L^LjJr 

.OUVl ^Lyj 21k Uajf ^flj .J^cJll oU-Lc 4UL^- -yl^ 

.J^L |*&*d| JUoJ _ ACE 

.Jj^L jJ^Jl ^Jli _ ACL 
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. ^jA\iai\ OIjjJI J**J ^-lj . Oljull i>*-J _ address space 

ijniJI *~z)\ ^li . ^j^f Jl 5Jb-lj L^ii JL.j1 ^ ^j 1 * jf- p^l . -Sr 1 — alert 
jj> *l_^rj *UJtu-J JiiJ L#l*^j UJLiJ J r^l? J^~~i i»j»* -tLij xsf iJLu-ll 
. ^Ijil jj* *I_^-Vl *Ipju-.[j i^J.1 i-*Jj| Uaet ^rlj . (APC) ^iji. 

j^p *\_?r[ *l*«Jt-il JLaaJ «jaU- 1$-~oj c:>1p) i»«-i . ifHl A-*-tJl _ alertable thread 
jlkiyi AjJbij JAS ^yu*. jlkJj Jj> /y> 4 <«Iu L*£l\ ^tu . (APC) y\ju 
*+~}\ Lit >t»-lj . ,jLw APC »IpJs4 ij^-j i$JL jLtf-Ml t 5o^* 0*jf *t*^ *^ <J* 

Uil «^>-lj . J*aX-s* Jl *lkJl JJL.J J—jj SSLi i»Jtf- . -ull -ujtf- _ alerter service 

. 4^dl «-lj . i*-i ^«J _ alerting a thread 

^Iji. jj* *-l^rl .IpJt-'rf Sljr^ll J,ic . ja\ju ji. *\j>;\ »UJi-| Jte _ APC object 

** t - 

t^JJI i*iJI -jJlS" Jl ^j APC *lpJt-l Olj^> ,jj^ ^ jltf ykj . (APC) 

jjp *lj^l *.l*as—i ob*l& <uili .j*\yL\ j* *\j>r$\ A*Js~>\ iU*» - APC queue 
^.V J APC /y'15" Jb>-ly ti^i . *C*a L*J. Jj ,>. UJLiJ i_>*-ljJl (APC) y\yX\ 
APC *Uai u .'il (IRQL) «*kU> .-it 15^=-- JLU> oCftl^j id»li. Jl ■jJlO APC 
Lit «*-lj .(t5j>-f Ol^f Jy,/"* OJL>-ly JU- j) iJLJl ijll J ijAJjl JLiJ Xp 

.APC J\Sj -^Ijdl ^ ^I^yi *Ip Ju-I 

.Si«kJl ifjjl J*.|JC _ API 

oLyjJl ^ JPjAjf . S^kJl if^JI (Jrf-lJJ — (API) application programming interface 

JJ /-* SJLidl t ~aA^j' j^jI-jC oliJb" - U a ' jj c-. lhl ^yLJaJ TV^JjJ *f l « n" i..j jiJI 

. *UUi« jr^ ialcu U.U. _ ASMP 
/ J>-a v_Ji» c»t*j»-' ^«'Sp^«jf . 32Lc4 jtj*. / Jrf-j i_Jl» cjU^->- _ associated IRPs 
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Jl «Lo IRP ^ js &$ . a^ij gf. I j*» ^ u.u iti-. (IRPs) gjt. 

Ut ^ tttLdl IRP ol^ JJ U.U. JUj .vJUJl o- i* p-i *LLl-J 

■ 5>« / J*>aJI ^ *•>■ W crlj • £>! / J^oJI 



JJuJJ f UiJ . UJUdl jji. SaidLI iLUll _ (ASMP) asymmetric multiprocessing 

.il'Ldl Jiidl U-Ulj iildl U-Uil Ujf «j.|j .Lii J-,-- l| ^jfttj 

g.UjJ ^^1 vjLj^] jLp] jji cJj ^ J J^ ■ c/^r* J* - asynchronous 

.jyljdl £. OjU .(jl<*- i-Jali. t^L.) 

jJaJ j-X^i £**■£/• I ji* ^ji . j*IjA1 jjp £>l / J*jJ| _ asynchronous I/O 

f Ul ^ jJdl -yj, . oUU) jl^i ja J>U JLidl j^i^ ^ ^ / j*> ^ 
£>' / J*** £• Ojl» ■ iJ>- a*** j\ C$* ,» jlfcil Ji> ^ oUUl J* 

L*lj;V oil iUij ,>*lj^l jj* •I^Y 1 *l*Js-l - (APC) asynchronous procedure call 

APC jjtf Uf gs-lj .APC .UJt-1 JLid ^jsJi 4^ (l5> f ^ j,^ 

. APC iLivy 



J-2^1 Win32 ^jii\ jlfcJi J j^j j&j, pii ^j, jjjj _ attribute caching 
(DLL) ^Loll V/Jl i^ /js .^1 oiilfe, Win 32 jj*- ^ju^ Lo^ .bf 
,JU Jl oUUl J^, ULJI ^ oLi^ ^ jj* J±, Ux* JUJ[| ^ 

* * V 

. pjjJJl UJ ^Ij . ULMI J* I. Li j~kJl p-j, Ujup Win 32 

if i^U, LU-i, OUVU aLdl i^ll iilJb-Vl ^Li? Jp SjjoJl . jgijsll _ auditing 
Windows NT <j OUVl r U» J**^. . l^U- jf LJI J^l _,T oUflJ *L\^ a,U 

ailfc Uuf gfij .j*iji oii ^ji u-uil j-s^d (sids) 0L.V1 oL^; olilk 

ik-l« ail . J*a^>4 Jj*.-; oUjLc i^^U .^U*Vl ,>. jLdl _ authentication 
^rlj .Windows NT ^ OUS) ^1 f lkJl ^ j»|j3l, ^UVl j* jLjl l>y- 
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pliu J] LfUy j>SCr oLf 1^ i,jkj> . JJLoVl j-t jiU-Jl by*- authentication package 
. i»jdl J>uJl Sj^V J*-i-II o^L^w" *JUf & jLsU . Windows NTJ «bUVl 

. iJU»Vl ja Ji»Jl i*j»- La>l £>-lj 

j< iU ■* ...« i2^1» . J*j«JI A*j*>Jl ^Ukll i-jifJl — automatic working set trimming 
J ijjydil iJULl ijS\U\ C+S iilj NTJ (VM) ^IkJI s/IJUl Sjb] £.1^ Ji 
. iJULI SjJI jjl iUs ^yui^i Ujua iJLUJJ J^jJl Is-yj? p>&- lJ ^. ^j . -IkJl 

50jLw« tSjS'liS'i jiO>^«j t,yy»Jl Ji» <.jij£ J»~-j . JULil OjmII — backing store 
. oU«ji*» J Vs-Lr" L«A>f «-lj . ilLuiJl a^Sl JJI «.Jae Ujup ol»i,,<a.ll (-^J^J 

L.Xp *bf *~~~S J-ixJ Win32 ,^^1 ^UkJl J ii^a^ ihj* .^jjsll — batching 
i^JL (DLL) ^L-JJI lujJI V s - Oj* .-f-y -iflly Win32 jj* ^JU-u 
j ltL.J .*->. *W J p-jU (API) vJa=)l *f jJl Jstl-K oUIpJs-1 .JUluJI 
Uo.1 *s»-lj .}Uo J*jcJJ J^JO L.JU.pj1 iSji^aJI *.Ja Uju* *JiUl Jj JJL^Ij aJL*j 

iiJ£ oL»Osi jy m gj$-\ I J>-jJI ^11* J oj£« . L>*ll Sjljj *y\iji _ cache manager 
oUT J^c-- j»j .Windows NT flfcJl J <^l ^ olAUl Uiif J] olilil 
Jl oU*L*Jl jU*-^! (VM) -SyOtJl s/IJJl SjbJ ^.U^J oUm J ^-J^JI 

,y t-iy *iUi«i| i-iUiLw. JJ pili l^JL-jj i-_Ji» iJL.j .ijiJLI •IpjLu-'ill _ callback 

. CD-ROM olii- fit; . CDFS 

. fVl iLU* ( _^-J ,£^4 iJL-U* JJ ja ciijf U-U. . uUli U-U. _ child process 

. fVl ii-U* ^ Ojli .l^jf £i\ iLU* ijlj- ^^ ^Ul aJLU* Jits 

1 
. soiidl oUJUiJl A*j*jf t-»j-U- . CISC 

l»iL» *3Ll*» U| JJ ^ »y>il oUoiLl ,y>Ji^-j *_jL1 ol j U-U» . i_iUis.il _ client 
j* -iJUj iJUiu- 4 ^ JUoVVl li t Windows NT ^IkJl Jj ,jl*J ,jpjf ,J^ 
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U' £*lj -(RPC) j«; & Aj>H\ A*jl,\j\ (LPC) JUI *l >B .'yi .Ujt-l JJL-j 

^-JaJljf oLaJdl j^-rfj £J^_c .pilll /uiUaxJLI ^iy _ client /server model 
& ~*-*r* lr- J* jijl £-*■ i(oUaL) oU-U. Jl r lkJl ^ . JJuidl 
i*JjL| JLteJLI U-U. vJU* .(oUUt-ll) ^>Vl oU-UJJ i^iidll oUjJ-I 
.^>f iJL-j ^ gJbJl oUilil ^fjj, (Jill oU-U* Jl JjLy JL.j1 ik-lj, 
£j>l v L^)fl olk^l (Jill / ^iUu-ll £>y Jp j^; ^Jl UJiiVl vj—ls 

. ut* v-s-ij*. <> JUisyi oUiUl ^.Ut .7 ^ 

.<U* HI ^j>.\ JjUJ *L*iJlI &ldl ol^iJtJl .i^ijjJl Jp^ _ code set 
«-il. J i*^J ^ ^ ^ Cy.lt :y-|i .SJUaJl 5/IJUI _ committed memory 

^U. .502-11 oLJ^Jl ie^ ^^U _ (CISC) complex instruction set computer 

fUiJl jj .jLSljf o«^ J a** jJtf .^"l^dl J~kJl _ concurrent application 
t SJ^Ij i^ii v*j ^ j& Lsjf ^ill y, -yljdl jJd| oli t Windows NT 
. V^JI J i+UH Uj ^rlj . ilfc^ oULU, J jf sj^Ij iJLU. ^ i,l 

■Lli ^Jl olrfljJl oL;j£. ,y <^ .J-S^i=Jl i>| grtj, _ configuration manager 
jA~, UaJ £■!_, . A LiJl £ oUcI^ /ij|jj| g.yij jj^, j^| 

J^ aLdl oU>UJ oUL ;opU g^ . j^, j^ _ configuration registry 
J«J1 J^l^j f lkll J_p Jiyii oCfl^Jlj VJ- ,U.| it p i*, _ y>- U.| 

C (KR) ^^ ^^ ^J ^ ■ ^^ ^ J^jl - connecting an interrupt object 
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t i*Ui« tf\S J*^J f lkJI jl^ j^. ^X^_ . (IRQL) J** *«Ui. UU, tfju~» 
takULI •jJIS'j ««U2« jflf J*u UJ g(.|j .Jl^JLJ i«i»Ull iJjL. «^4i ^JUI 

Jry .Win32 ^^iJI flkJl !jb| c^i ^ J* Jlou jlkj .Jj^JjS3t _ console 

. Jj-yfll J] .J^-Vl .k* J oUJri g^ Jaj>«JU iupyjl iJiiVl 

. i ; «i ,. * . l t (jL-» «-lj . (jjL-Jl _ context 
ti^* - ' *^- i <3W Js*^j <■■&£ V"-* oW* J***- . -JfU— Jl Je-i-sil — context switching 

, s * ' i 

.ifrjdll flkJI fl$x |»5^iU ill* *a,J,> Jy l\y •ylS' . j^sJl •jlir _ control object 

jftST, (APC) ^Ijdl ^p .1^1 ,Uas-l Jfi£ fLd\ oL'15 ^j^? -^c; 

JJ ^ iLxUl bldl oL*l#lj ilyJl U-Ijm jflsj (DPC) J^jLl .1^1 »l*te-i 

.sljJI -y'lS- Udf £rL> .jr>l / J^JJI fllij 

Jp .U^u ,xJl ^-^p) i>»is<aJl Jp -Ua«j S^Sli 4jL?» . ib£Jl JiP 3%«Jl _ copy-on-write 
}y tcJ^JI v±JUi J .IfJl UlJb-J t^^: Of Jl i*i^» tfjLl^ Ol^-LJ £vS (u 5 ^ 1 

.USJJUJI i^yUiJl 

jf- *jy JJ J j-^jJl ,>» ,j£*-5 ^11 ol^L-tJl -j^ i*y*j£ . g">J-l *~2)l — critical section 
JS" J r^-l (♦— *JI j JLisJl SJL»-I_j SjiJtJ ,j£c ti*.-**^! SyLiJl tjjSUJj .^IjLi* 

. JiLJl «ull Uijl jiuj-ij . Sj^ 

d~*- iLuljrt J&J iiJij .JsfjH •IjfY' * l * as ~'l - t 01 ^) deferred procedure call 

Of Jl *^)ll flkJl flf DPC oI*Uju-.1 iL' .UU- iJlLiJl i*JJl JLiJ «LLa; 
Ujf ^t-lj . ^JjdLJ IRQL tfy^A Oji g'Ui (IRQL) id»Ull v_JU> ^>l«. Ja-^ 

.DPCiioL^j DPC^IS 1 

ol>*iv» (^ ^sij^J jU*»-l i-L-i .fc-.- Ua il X* oU«a«0 J Vs'-r" — demand paging 
Ua.f ^j-lj .fcwU* tL>- J-^4 Of Jl CUiJl S/IJUI J oUamJI Jj*^ j£ji ^Jl 
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LmJ, l^JJai ^1 iij^>ji\ ijy*- **j*£ . i^liall J^Jl J^ _ desired access ri| 
^i**, (^Ifcjf LaWujf LUi Ijl^ ji f lk ^ . jl^JLt jjis" _ device object 

. jlll ^Stf U.f gflj . jl- ^ £. jl^ jjtf jLo . 4*!UBt 

iJ»li* i» u^i ^ujj J»U,1 iiU . ^J,la, ^tf j^i _ disconnecting an interrupt object 

J**iJ f UiJl jl^ jL, ^j^ .J^ (IRQL) iUtli. ,_it <£^, J* (ISR) 

Jp {flS viUU il*- ji; .^jL-^.VI J^^IL !^dl _ discretionary access control 
a* *-*j*f Jl/ OiU<c«ll Jl Lpjiu Jj_v<»j J^i*. (ju«; j, J? tf. ^ls^| 

<Jr"J J* u-f/ (•*-*' ^L-^-l Ayr[ . j^jaII -jp mJjJ^i juj #LJJ] _ disk mirroring 
^ Ji &x~. ^yJL f Ld\ olo^j Jl «i ^ijif Jp j^i, jtjty 

.JUopVL 
j^J-l yJ! ,y ^1 oU-JI ^ 4*^f go <i> .^^l j,^ _ disk gaping 

*i» ^ .^ijiVi j* LyilU ilL^i, J^i, j^ j| ;u^ ^lyf J* s^i 

fHj .^ iuUl ^ j^J-l ^ j s^iai ^l / J^jJi tJU ttjdl 

oL^U. Jp itiUJl a> .JJUI ^ ^1 ^ _■ disk striping with parity 

»LU] SaUl ->r , j^lj ^ ^ jL; JU- j d^y ^y ^ ^ jJUsil 
. JIUpVL c UJ|j ^ji\ ±J. U.f ^Ij .^^i j^ jp ol ;Ul 

>£, l*Lii; ^j,; ^ .LaJ s^lil ^LUl J^ ^ -^ . ^, _ ^^ 
.JLJI JijJl Uf gflj .^>f Jl ; j^|_, ^j ^ jlji j^, 

^Jl iULJl oUyi ob ^ ip^ .^jii oU u iapU _ dispatcher database 
ji^s .^iiJl oil ^11 oU-Ullj JUdU sj*Ul ^LiJl ^Id 5 |yj| l^JUx^j 

•t^ 1 ^.^ ^^-j ^' ^- r c? lj -ty ^«- *y^ ^v ia^ii 
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o£~Jf SlyJI £jjA ^ J*i~i . iuljll ^Jb Sly -jJlS" . f jjll , jili' — dispatcher object 
.ijl$\ j± <!U-lj syijll iU-lj slyil ^Jis" Uuf ^Ij .spjLl ^ s^jll i,ldl 

jjl fj^ll oUL SJLpU J oUUl i-j . f- j^l <ij^r *»£*•■* — dispatcher ready queue 
£jij\ J£J SJo-lj iLA*» t oL L ivaJI -^ iUL. ^j .JLidU «y»LM <_JLiJl i_. a«;i 

. £j_jl,l CjULj S JLpUj fjjll Lajf *>-lj . ijj Jjf 

J. » t»T ,...ll o}L»«~J J-i a£~5 (DIjl^ J +ilu> . OIxUj *£»«sJI !0>-j _ domain controller 

. J^>11 Ajrj\ *Uj^1 .DPC 

. ^UiJ iLkj l^ly V JLiJ J*>cl~. Sly -yl* . jijll *lj^-Vl *U Jt-i tf\S _» DPC object 
ohilS SlyJI ^aJ . .Ud) (DPC) J^-> aIj^-J *U j^-1 Oly* tJjai ~£J- •ylS' ^j 
jA)ll *lj*-Vl *lpJtu-| Uuf ^Ij .JLidl yi^l U.L1 DPC iLw» J DPC 

. DPC UJl<0j 

ol*lp JU-.1 t5y^ SlyJI Sjb^ oUL Sjj . J»jll *I^>-Vl *lpJt«*| <Jj ; n,/» — DPC queue 

jlJU*! Jl DPC 4iji*» j DPC ylS' ^>-j ip£ . JLcJl jfcj (DPCs) J^y. *\jr\ 

pi, .DPC / £Jjdl (IRQL) iJ»Ull ^JJ* ^yLw JLp oLtl^ oJ*li. SlyJI 

J DPC oUlpJfc-1 J? Jill <yi SlyJI JJ jj^dl JiJ i*l.Ull jjb-j ^JUI j^Uil 

. DPC jflS). J^jll aI^p-VI »1^js-1 Uj ^lj . <LL*}\ 

* * * * * 

Sjb| ?v^ Jl AiJ ^UaJI Jp Ijilj*! li»~— ■ Ji£ /•Ua! (jjlS" . J~JJ Ji\£ — driver object 

ouu ** jlii •yis' jLi of j£o • jr- 11 «J^I J»i* ^!y* ^y 1 -' / J>-jJi 

.jlfJLl ^6 Uuf ^Ij .(jlJil ili-ij jl**- l^ JS" Jtc) .SaJuJ.1 jl^-l 
(API) '£aJ«l i>y J^lJJ Oyjj t**^! J*^' *r^ — ( DLL ) dynamic-link library 

* * " 

*U»J LJUlJ Jiu idUi ,j* U^j ,j£) .Jajc-JJ lidl p— yi (J API uyjj sy-i 
. JJuiJl cJj JUp DLL oUlj^-1 Jl j^ iill ^-yi JJuliJl 

J^lJS OyjJ >Ji (fk) ^ «/> f 1 ^ ■ V*^ s^^ 11 f 1 ^' -environment subsystem 
*lkJl J* _ OS/2 jf POSLX j MS-DOS j Win 32 JL. _ IL^j (API) C2J1J itji 
jiy* -j* If. Jiic-jj API oUlpai-1 yP>J! flkJl Iaa ia^Jj .Windows NT 
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f IkJlj J-lSoll ^ill f Ikll Lit ^Ij . aILJ.1 Windows NT oUJbt *U -u-l 

(3jSo uf ,^£c . tl*» fcSU i*Jj« JL& tf- a^U ^*iji» tk^ aJU- . *t£u-Vl _ exception 
JJ & il!^&A *lk4 jf ^ Jp -U — 5J15" jbJl JJ ^jA ili^i. «Ut>.f oI*1£l,VI 
UlizSi\ iljUlj oUbtu-Vi JjL. Uil a^-Ij .ilij ixM iilLfe Ji* oCfl^Jl 

. o. Kva il (Jjli»j i^j~Jl 

j^Sc>mJI j£y oULiu-Vl £jy i\y i.jJii* . o!*t£u-y I *jy — exception dispatcher 
l> OU>Jlj ol»l2~/>U ( _,... > ->. , j ^J| s^LiJl , oUl£u-Vl Jjtu _ exception handler 

~ * * s 

.<VVl JjLy i^-JI i'tiu-yi *Jjl^ljj *l^-)ll Uif «t-lj . f lkU i^il! 

.NT^lidl giU^Jl ^-Ij .^.Lidl g"UjJl _ executive 

g-M 0J& iL-lj, J*cJj J*d Jj* NT ^ .^JLiaJl j5l£)l _ executive object 
oL'ISJl *J_,UJL JJLia-ll ^ftS3l oUa*. NT^JLidl ^.U^Jl jJU, .NT^JLidl 



.olilll £»l^ jojl£ Jjjb- .FAT 

.MS-DOS iJwt Jp J^cJJ olilll fUu .FAT olilll flft _ FAT file system 

olJ»f Jp il«i-yi J JJuU fUiij «j^,U ijji . Jlk*Vli gUJl _ fault tolerance 

Sj^aJi sjIp jiLpVl ^l^ji jp* .abji j&u-jf &l^£Ji ami giui ji. s^jl. 

jU^j ^i^j- <lJuij ; 3 UL> ^UaJI LjLiy jf oliUI JLSi Ojj flkll JJuU **jLu Jp 

. JkJl J^». jlp JLfcd| jLi cji^ ^| iJLun 

JiU JiJ^J «^»lfc i/li *Uw- ^J| j^ylpjUl .jUb-yi ^.U, _ fetch policy 
fllLJI J^a-o .SjSUJl JJ ^^aJl ^ iX, ^ ^ ^ ^jj| ou^i^i 
olikJl fc^jj U»f ^|j . Jlc ol>Uv» J oliJaJl ^gj,; j^jlp^J Windows NT 

.oL>*A*» J 
.oliUl -jitf U.f ^j-lj .^*L JJIS3 ^ .^Ull l ^jl, _ me handle 
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NT pJ -jJlSG Win 32 ^yJl flkJI jl JU^i .oliALl J*J«£ ^'IT _ file-mapping object 

£rl> -Ijl^- J f I-*J*J *abj ^-j^ &* Jir t^i-iJ jJIS" .ollUI ^JlS" _ file object 

*\j>\> jjLc* *bii-l JjL. . lolt'tfl oUUiu-Vl JjL« — frame-based exception handler 
IbS -j^vi *btL-l Jj-^>- wUp (ijU>| ftLiu-1 JjL« Sljill _^a£ . AjA ^* j»— i jl {#** 
ijLi. ttJ» Jl-*Ij«y »Ufc^l liA^I »1&-7I JjL« gJU* Of jSCo -v^' 

. •La'J/I JjLiy aj^JI 

flL ^ic ^Jl Jj^JI 3j*>- 'v-y* .fc-ji*ll J^jll J^*»- _ granted access rights 
ji- £*ji ifj^jf ^ i>-juil Jj«0j)l J_>i>-j -<j^ til l"* *: a * 7«^ V*** 1 til il>j" 
J^l JjS*. CibJlSCII Sjlai giUji Cij& .<-JUaJl JJ <>• i-j^M JyjU *>*>*«» 
. *j_jllall Jj*»>il <iy&- Ufljf «-lj . *«rji l£JJI 'jJWl t^ 1 ? 1 * J i^vuil 

.ibJl Jbyt iU» .HAL 

. ,jj15JI (j^i* «^Ij . K y*$* — handle 

,_^ (DLL) ,yl-j3 Jaj j >_^£« . abJl Jj^ Sai _ (HAL) hardware abstraction layer 

o^-lJC *J. J\ »-i%)l HAL OM ^aic-j .^Vl jU-1 Jl JJuldl f UkJ 
gJUJU JUrtl oUl, ibJl .^lij i-WaUj jJLdl sj^-jj £>l / J^-dl 

JL^. oUL. »Uu .*bVl ^Ul olllLl fUu _ (HPFS) high performance file system 

Jl^ JjJL^ Jj Jo- oliJL. ^UkJ i,Jb- iiyJJ -t-^X ^JJl a.2 jlJLv»yi OS/2 ^UiJLi 
oULj *L—.T Ji> Uy «JL»f JJ> .MS-DOS f lkJI JJ & J*-cJLl (FAT) olilll 
oVlt^-Vlj oUUl ^ ^-Ml ^i^Jlj ^^^ <J^\ ^j J* SjJIaJIj J>f 

.*bVl JUJI oUW fUii .HPFS 
•j*k- Jj^r V^ *i' ^J^* ^ ^* a: * ^ f ^** V^ - ***J^' 3j<uiJl — Idle thread 
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^LJI JiJuJl £j.j (DPC) J^ll Ajrf i=*Ul*Jtou-l iiijil v^ 1 ■& "V^ 
f U" J g)^ J£J iiiyu SJs-lj ioti Jls;-^ • "M 1 ^ Ir* 1 ^ lSj^ V*- C^ 1 L,xp 

.^-fjdJ Jjlall olilLl fUai .IFS 

U-U* (J ijuJiJ tbl*Vl jlJLaj Jp SJb-1j U-U> J ijjui SjJi . JULS^Jt _ impersonation 
1lc>mJJ ile^l iUaJ^I JJ ^ J*XL-I ^j . A-*JtJI ^ iiU olIU«JI JLiJ) i£j>-f 

J 4^ ±£x oUL. fife .v/j^ Ji 1211 olkl ^IbJ - (IFS) installable Hie system 
i~*£j$S *XAS cjUU iJijf ,♦*.» Windows NT »lkJl ^ku-j . L-^o JJuisJl *U»J 
(FAT) <juUUl £3^. juji^ Jjjb- oUL. ^Uii dlJi j U tci^ll ^-AJ J SaJUi. 
(CDFS) oUL. f Iky (HPFS) .bVl JUJl oliill f Uiy (NTFS) NT oUL. f Uiy 
J dAlllI v^ T>_j z^jjidl J»~-, J-J UliL" J-i-lJl fUkJ AJbt .O)-R0M 

J o1_^L»iJU »JU» ,Jp jui*J ik? . oUJbcJI JLitf • 0>-j _ instruction execution unit 
J*)*Sj. Intel oULU. Jp ;jl^. JjtuS J**J ^j .(VDM) tfyklfc DOS itfU 
. iyAM DOS fcSU UjJ ^Ij .MIPS oU-l** J* Intel oLJU; 

•Uij i^. JUu (*ii«) ^^ (jPji *USu . J^l&ll ^>«JI f l^Jl — integral subsystem 
/ur-lj . djL»bU <_$<vaJI ^IkJlj XSLiJl oLiL» S*j*»J.I «JU ^.sarJ . i^Uf J-i-U 

. y^Jll ^>il f Uta)|j J^>«U ^1 f lkJl Uif 

*^i>^JI JiiJj ^L^Y' -M^' a^^ iulji» j^p Jji-iJ ^liaj i!L>- . *a1>U1I _ interrupt 
■JUaS ^Jl £_^U / J^oJI «jf>-f *k-lj>» oUtULI Sal* jiU .iutU, J_,b. Jl 

jJL^t* .iJl^ u*j . i\j^\ IX^xa Jjld Xs-j **jfa* . *"J»Ull 9jy _ interrupt dispatcher 

I^I^jcl^ ^JU. JS3 oUL Lo ■ iJ»Ull g 3jl JjJUf _ (IDT) interrupt dispatch table 
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fjj^ W grh .**Ui. 6y*>- x* iiU, ;U,L. -jujj gj. ±j*ci si^Jl 

**&■ iwj (« J*»J») J»ij jl^ <■*-!• £Vd ^ J& . **tl2ll -jJIS" _ interrupt object 
OyjjJl OI>p (i^4 f& Jfcj*j .(IRQL) *J»l&. vJU. tfj^ g (ISR) feUi, 

c ( IDT ) ^^ &** J -»^ <i J^V'j J 1 ^ 1 C**^- ^ IRQL tfjS-Nj ISR 

^JjJ Jj-o-j t i*l»U- Jte J^jj UjT ^j, .aJI J^_ ^JUI ISR Cw^ 11 

■ *>Jj^ ^J oUtlil ^Jy . *A>\A\ ..it ^j^-. _ (ffiQL) interrupt request level 
. <J h ii j\ 4*ij L*±l\ ^kuJ (IRQL) i«l»U. «_JU» ^ji— J*^ J* ^JUil ^jsi 

^ v^J f S 11 *^ IR Q L <Sf~U -^ ijajf X* J-** ^Jl oUkUll ^ 
^^ Uuj gsflj . gJUJU IRQL ^yA\ ^ Jy J^ ^Jl oUtUll ^^ V 

.oUtUll 

J_)L* *>»■ >;... i (_^JJl jLj*- Jj-^o jOjj . i(J»Ull ijj>. (jujj (ISR) interrupt service routine 
iai£) CjUjWUII JLJjj {j& jLfJL.1 Oil)J (3*^ • ^J*^** j^?" J-*** L»^i* «l_jJl i<J»lii 
Jl^JUt jli (DPC) J4-31I *I^-Vl *lpa^-l iijw. J ^j ^* jl^JLi iJU- oL.^L„ 
.J^jll .1^1 .UJte-1 U,r ^lj .oJpUII Ua> f lfV 

Jl fjT'j" (^ 'M ^°^» k»- Jl (pjj *jyli» 4>«As<» . 4^-U* j^p owL^ — invalid page 
i*jli {ja iUcL-J ji ii-U* (i*^J tyj* t>* ^* "I ^ > « J »-^' "Jj^y • Ir* 0I>* 
a»-Ij .JjjV'jJI J 4*Jl£ t>^i *^Ll» c*tyj . ii-L» J*£j ilijw jf -tL-^i oU.i*» 

^SLI / J>-JJI fUii U-U* j Sj^Vl S>sLl .£>l / J^-JJI (121-1/0 completion 
ULdl dWoJl oUUI oLj oJb- 4^-i^JI oQ**Jl J^W . ^/- / J>o v_JJJ 
SJU SlsS- J OUU vV 1 *JW Ja^-y ^J^ 1 Jl ^W CM* V^^ 

>4> .l_j=Ll jf *I^VI *UJwl U.f grlj .(APC) ^Ijs. jj* *l^-l »IpJl-1 
Windows NT ^JLiJI ^M 0>U .^yH / JjWJI SjIaJ g-Uy _ I/O manager 
^u J*p >1 J>. ^J .£>! / J^JI f^ «JC ^^ * 1 ^ 1 -^ ^' 

350 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^JU, jLj *k^ *XL *ri • £>' / J^" 01 V^ *•>" - CKP) I/O request packet 
IRP i.>l g>l /J^l L>W e^ji ^ • 4 ^ u ^ r^J C> /J** 
Ji iil*«JI ijii <y ^ u ^ Jil '^l -^ -C! 15 $•&■$ •**■'■» »*— Jl u j^ p* 
U.f «-lj -IRP ^ ^ £>' / > JI ^ C>' / J^ 1 Sjbl C^ 

.£>l / J^=-aJl iJU ikS .IOSB 

^jw- Uojj. oUL i£ >2 >l / J^-JJI SJl^ IB" - (IOSB) I/O status block 
Csl^l JJU-I £>l /cM 1 '*M G^S. J^ -E/ 8, /J** **** Jl >'j^ 

•jr-A 1 / J^ 1 V^ V?" • IRP 

,_J]» i.js- oUL iik. . %J-\ I J^-JJI *JU» *»j»- trjJtfS £» >• - IRP stack location 
.JU, ^ <] olUll p — «5( -Lid 0;** J^~* W^r 1 ^ oL^U. ^^ ^jf- / J^a 

.£>l / J>-jJI ^J]o l*>f UjI ^Ij .IRP 

.iitlall < r JU» ^^yLw. .IRQL 

,iJ»lail A*s>. u3jj .isr 

.NTSlyJl ^-lj .kernel 
Windows NT »lkJI SyLS' ».k:.,7 d~>- ilUiiL «JU11 Jai '.oljdl Jai — kernel mode 

.sl^Jl JJ ,y iijw ii'yt oliL jjJ JJLi; cijl ii <JU- .Sl^JI •jJlS' _ kernel object 
r^ J :!yJI obis' lJLj; .SlyJI oUU iij\A U*Uj^[ NT^JLidl ^-U^Jl 

^.u^ji ottifl ^^ iijji obsu Ujj j**iw .^1 olaisr, if Ldi obis 

.^Jjidl -jJl^lj gj^l ^'15, |J^J| ^IS" Ujf gj-ij . Windows NT ^JLidl 
1^ (^ cfi J*J -*^M MjM o*j* •• , >J , ^^ ^ - keme 1 process object 
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oLi^aJlj ii-L*ll 3tj\y> (w-i*jj SljjJl o\js- i>^J A^j^i *jjjj*ei>\ oUjluil 

e * . 

.*5odl ^15 Lajl «-lj .iwijiill 

^^ c^* •jJl£ j^kj . ?-*JiJ SljJl ^j* . Sf^sJt i-«-i j/Jli' — kernel thread object 
■ Pj j^ u^ ^"^ ^"'j • -M^ i»*SJl /^j ^J ^jj^r^' *sW' ol*jl*ll 

jA— • J JojiJil *1&JI J-SLi; oL.^Lu> Jic ^Juio -jSlS" . ,j*>-J.\ jilSCJI — key object 

.^JLidl -jJlsaij jXiJl J^L-, UjT ^Ij .JJ^dl 

i_*3«£ jpl ollajjlji^ii i*l* ili . oJUd&Ll rt.M.SfJl 'Lijjij^' — lazy evaluation algorithms 

. feL-U* cJj (^f jA,- M <. OLaJl IjuT i_JL; 1 lijj . i_..lk? of J] iiiSC* £1»p JLi; 
»jj2J| ollOjlj>- Windows NT J (VM) £yklk)l S^SIJLJI S_,bl ^*^ji J**'-i 

i*Jua)\ Qfj *_JJaJl JLLP oUulytf (J i^vJyJl oj . ijSIJJI *bl ^jy~s>*^ o.i./iTall 
<t>-lj .tiiJi ,y> *li»f ,_-» J&"* J^Cij Sj^loJI jLipIj Jai>-j <jbS3i jUp »c,,.;11j 

OjS'I JUIj l_Jk)l ££■ ClUio J (--J/Jlj iU£JI J^P »e~JI_« 5Aa.-m.ll e^lJUl L^uf 

ilt .giUjjjf fUii Jtoii ^ J^ljf /j ^lyJl Wl .J^JI J^J| _ locale 
*-/ j^wJj JJUJI jji v-JjJj fi\yi}\j JiUjU aLuclJl! Uili J»JlI o>-JI 

JJLy jjjc iL-j .(J*Jil *l^l *l*Jt-l U-«j _ (LPC) local procedure call facility 

iJ*;Vl J*jC-J . Will ^ J* <£p4 U-Lw £. JUaj"Vl oJb-lj U-Ul ^s Ji, 

.tiUiiJil oU-l** £•_> ,_^i«Jl Lfsoiu jui JL^J^U LPC <IL*j 4j*>JlI <s-jib\ 

(RPC) jj ^ •l jSr 'Jfl »l*Js-y JJL-^I jij gi^J Sjli* iL-j ^ LPC iJL^Jl 

. -Iaj'-^ *l^| .U-oa-1 £. OjU .JsJil JLjc^U iU*^~.j 

«**< ijj- 1>Jl* Jlxirfl ijjjlj^ . 4JUJ1I JIju— VI i-L-i _ local replacement policy 

IJLj tlf^a>- AsLIjw j_)L»«3 1*JUpj .iLUw JS^ J-! oUuwJI jtf -yi C*jU jJIp 

u^y til i + lJ ■ , J** ^j*^ <J oUuwJl JJo (VM) JujjkUiJl SjSIjJI SjbJ ^.U^ 
(JIJU—VI i-.L* Ufljl «jj-Ij . iJLUll UjJy iJLv*i **«*>^ *U*>-V i>«-i iJLid 

J*jcl«« iJjl^ ( «,!,t,<; uu ol i Windows NT iL-U* . J-s*— Jl <JL-U> _ logon process 
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. f UiJI Jl Jj^yJl J^xU.1 ^ JJ jUVl 

.J>Jil .1^1 .Ipaa-l.LPC 

jjjL. JJ ■y ^l? Jl £~«j *Aa* .jjLfr^ Jj^»^JL *£**s)l — mandatory access control 
«t£^»» Ji* ^tSj-^s oLjISCII 4jjL>-VI Jjv»jJIj *£>«xJl j^j SjI* **yj . *UiJl 
jjUi of obl&l JJ Jj-^JL i^Jjj (^Jl!! J*o-ll J* l^-j^ . «L>- t£^-»jf 
Jj-^jJL *&>*x!l ijjj j£ ^jL^-Vl Jj-^»jJL *5c*dl J_4 .i-wLil tSjtpJJ 

. Jjis d[y* J] t£y*U? 6lji*^ «^yJ . <taj^sl-.| _ map 
Jajaji ik-ljy . S/lJJ! J p~i ,J\S j jl*t JUi. . JaWl .JxAll _ mapped file 

iij£ Sj~5 iiLisa£ iLUil J} Jj-^>jJl isLLiw j>Ja t .«j i L^l jj^ <t>&«J (J ,, ...3,11 CjUjUj 

•^ oUisJI LJUL- (VM) ^y»Ukll S/IJJI SjIjJ £.1^ Jyoj . £j»\& I S^laJl J 
Jj CjUijwiJI i^^ij UUx^iJ JLc ^jPj^ ,y» oU*i*aJl J*4 "i's* - n— ilil JJj 

; t l^i)| ikJ^, JJc* <li)u> r^- / J^J» . Jala>«ll uiiU r/«- / J^o — mapped file I/O 
.J^ll ^lail U*f ^Ij .^ Jj ^ oj*jdl ^yblkJI :/lJUl Jl US3I, 

, S^JtJl ^ JLij^U ^y^ J-J j *lj>-Nl olji»ljl; i_^>_jjj <^-j/J . (Jaill — marshal 

*d «JUi (IRQL) ioJslii i_.ll> iSy~j> a»j .oUtUll v^- — masking interrupts 

. *yjj jojJLI IRQL i^j^j J^ oUtUil 
. S^ildl jjp SijUdLI U-Ull «rlj .^jiWl f ^Jj\ p\ki\ _ master /slave system 

i^r-^Vl iJi-lVl j^ JjL-"^" (J^-j *£-* ^^ • J- - ^' **J>- — messenger service 

J»Ui -Up LoUIj oLjISvJI SjbJ rykj, f^Jt-j ■ylS' f-_jii jLcj iLbj . Si^l _ method 

. Microsoft ,y J>-Ijdl i-iyu iiJ _ MIDL 
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iiL hj&t 0UL1 Jbuj <Sj~e* . Microsoft ^» *-*>j** **J «-»j«/»* — MIDL compiler 

*IpJx-<1 CjUj-ki J JLjCm>!)U *~c-ji iiJcJjj j-U<ajj Microsoft -y> J^l »ull <-j5j^*j 
. ^jill Afrfj ■**? a* 1 ''j^V 1 ,l *Jfc-l W CT'j • ( RPC ) ■*« &■ *Lr^' 

iykUaJl SjS'lJUl Sjlij J ^Llji V*-*" • <J«**i' *>*ivaJi t-JlS' __ modified page writer 

ft ¥ ^ * 

)A *J& JLijj vi«s- t^yy Jl iJ-A*>» i/»U» oU«iv» l~»ljJl( v*^ <>" O^ 1 *) 

. sjjydl 4>«jL ) aJl 
.jldl Ji^ll diL. .MPR 

+ * * 

ijj- (DLL) ^Lo Jijj i~£. .aJUsLl ^ijll liUL-* _ (MPR) multiple provider router 

ft. Mi if^Jl JsilJU jJal Jaxu-j Ujup J^JU (olilil (.Ik; JLJbj) «LlJI 

. juJ -j* olllil JUtf ^Ld Win 32 WNet J (API) 

iSLiJI jJU jl*. . ald.1 J«.lldl w. sll «LkA» y^« — (MUP) multiple UNC provider 
j (API) i^.kli if jJl J*lJb* jjrf Jwcu- UOiP J^U (olilll flki JbJLj) 

. juJ -j* olilll ^ Win 32 £>l / J^aJl 

Jp Jt5t jf OjLAJtJ oijJl ^ J J-i-iJi fUi; JLL; .SiJudl iL-Uil _ multiprocessing 
oULUll »\M^m[ U-Ull Silcll JJuiJI i*k;f Ja2i ^k^lj .iiiat oU-U. 

oJl*d.l JJuiJI i~kf W ilj ti«l* 5J*USj . gJUll ilo* c^U- j &L^II 

. Sjldl fljll UJ «rlj . SsJbdJ flfit JL& U-Uil 

. oJi*dl *Ljil ju>-Ij . SiJUdkl ifjJl — multiprogramming 

•y JiLJI JjJLslli XJb-lj V 1 * 1 0* -^ £ JU * ^ .*>J^il f^' - multitasking 
fl<M Uil ^snIj .cJ>JI ^ J Ito vJLiJl J* ^ r*J* ^ '^^ iil 5 "^ lj 

JUjC-L, jtftjf uy*^ J -M^ 1 J* J^* h^ .»il>d.\ v**^ 1 - multithreading 

. (UNC) AldLl J*-l^l! a,,.„:I1 jJiu^ >>. . MUP 
,i jy . Jl J^v»>iJ *y> £ J J*i» s ^'j V^ ^^'V 1 •«J■ J, r 1 • , ^' - mutual exclusion 
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oULJI JL*j1 ;j^-Ij U-Ui ^3 cjU-ULI jv. JUa^ <Jf .^Ull <-jj-iVl — named pipe 

• «W u* Q** d\J y^ £> Jl 
^1 *liV oUJl£ll Sjb[ ~.lj^ »JUi«o ^Ul *lyVl .wVl jsy _ name retention 

•j>-|j . •jjlSJl viUi J* ii>-SJI »diJl oLJLfc *ic £«»■ <ul^p i».-j ^ <ylS3l ^1 

.,yl5Ul jU^lUuf 

jiy (API) iaJal it ^ J>-l JJ . &bjll iAJUl **j — (NLS) national language support 

. J»J.I J j>-Jl Lit a»-Ij . J>»il t5j-Jlj i*»l»- oL*yU« Jl J_^m» jijl oli-kdJ 

.k*J NT ^Oidl «*UjJI l*>ji jit ^ UaJI ol«J»- . CUJLI oUjjM _ native services 
(DLL) tybJdl J*ijil oL£*j Jxc*JU vyUl <Jk;Vl JJ (>• J»«7..,.-J J>»:,.JlI 

.JSLlJl jl-1 JsilJdl oLL^Ij^ .NDIS 

£>l / J>-oJl flk) ^>l J-jcJII J^lJJ .NetBEUI ^ JJJl _ NetBEUI transport 
f lkJl ^ rtjVl £ULl iikil J iSLUl JiJ JjSTjjjj, .NetBIOS (tfLili ^L-Vl 

.NetBIOS Jptlj; Uyf ^|j .Windows NT 

j^j if ^ J^lJU- . JSLil) ^L-Vl £>l / J*jOI f U* Jsfcl-U _ NetBIOS interface 

it* ,_yu£ ^aj . *i. l^^b-lj Jju /y> V^ -1 " Jl £/*-' / J^ 1 °Mk Jl-jl 

1* 

:.uti iJjLij c^l oLilllj J**Jl oliirf -j* i*j*f . i£*jJl OlJU* _ network domain 
J*xu~i «j* : ... j . 4*j*^m£ l^jlal -j5Lcj (SAM) i)l»Vl oLL-s- Sjbl g*\jj> oUL 
J fUaj ^f /y *iL-9- Jl J_^»jplj J->"-dl uyw *SLi <1)IJU« J i-jL-s- oli 

.SAMoUL ijutlj Ubf «flj . OlJUll 

J>-IUj . iSLiJl JL! J^-lJUlf oliMffl^t _ (NDIS) network driver interface specification 
iSLJI olilL ^aJU J2JI Otte-1 y^j jmj . ^LUI iiLk, oLili Windows NT 
.KLiJl olilk Jl Jj^jU NDIS J^Ijj *Ujlu-1 ^Ut.,.7 JaJl oUl- JJ ,bV 
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g~+ V- Jl illi (NDIS oliL-) NDIS J^U Ji L J £L\ ^LUI oUL- dj&j 

.MS-DOS J i s J jk\iii\ j[^-\ 

oLU» J-5J j^ll i_~*iy-l dL-U oLf \y . iSLjJl ij>.j __^ui _. network redirector 

* S* t * 

»UlJ*oU L ».>»5' *^>-jJI oljj** »oiu~j .(^j^-l *iSl« ,J* iSLi t< JL« ,_£■! («l^f>-j 

. JSLlJl jJiL Uif ^-lj . Windows NT J olilil 

yLj^-Jjf rj>- I J>-i oLUaJ (_-^l»j SSLi oLfl^» .i^yJJl *jil» _ network server 
JiL oU-UaS' U| Windows NT iSLi ol.lL. »|jiiwJ j£c . . il- ^-.-^ ^ iSl, ^ 

. ^^JJ ^yi\ f\lad\ Ufljf *sj-lj . olal.n5'jf 

.^Jl iilJI ^a .NLS 
v-jjJ ,jS^ *if i^JJl ^ UkJl e_^ii ^ *~i . olW J iJ^ jj* APj*jfi _ nonpaged pool 

. JajclJ.1 Jai ««-lj . iJUail OjJb gJUll iai — nonprivileged processor mode 
J^ljj . i^ljll p>Jb .jJlS" £yj ^IS" JS ik* . iji^ll jj> iJU-l _ nonsignaled state 

.iuljllj S^jll S1U-I U*f ^Ij .i^ijll aJU-I Jl 

. SuJ-l L^j^Jl - NT 
J Jiiij ^JUI Windows NTJJ»Jdl ^Ui; <y ^J .NT^JLidl g»lijJl _ NT executive 

iUj i-^-l.>J-l kiJLw) r./ 1 - 1 / J^ 1 vnljJLij oUtUil aJL-U*j ^_JLiJl HjJ^-j 

<^j^\ UkiVl J t5>-Vl Lljllj (API) <2jaJl ifjJl o*»-U .jijS >( yl£Jl 

. ,j*»J.I jjP-jiJl fUkJl Uajf «^-lj . J*jCU-II Ja£ j Cw^li 

L>^- JLxu-!>U pJL^. flau oUL. |>Uu . NT olilil ^Uai - (NTFS) NT file system 
^ ^^jjii ■l's-'jj cjUJULI ^Uii SiUs»-i j^pJO jAj . Windows NT jAA.-il Aiiu « 
jj> ^ vj'WI oU..kll Uu-J Y*J0y»j .POSIX ^^11 ^UiaJLJ ipjiu l\y>j iJbj- 



.flkJ! 
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.NToUUl ^U^ _ NTFS 

iljJst- &>j*j .glUil ^ ^JUI NT ^JLfcsll g.UjJl 0^. .NT SlyJl _ NT kernel 
oL*l£)l ^ ciaidl oU-Uil ol>y »lA-yij U»U1I iJjLy uJLill ^J^j 
. J^xlJI J*t cWJ .Lii^f NT ^JLidl g.lijJI I^Uau^ jJI tfjVl 

4& j*j -NT JJ y ._»> -jils- jjj Jjui; cJ^I sj^Ij ii" i)l>. .^131 _ object 

^Ulj jflfll iJU J^L-jf u^m, -jftS J oUL Jfa-'.^rtsai tt* - object attribute 

,/jJliCll f-y ^-Ij . -^UJl isi _ object class 

& lc* 'i5>Vl oUiiai .^f jjjt ^flj .^1531 JJi jitf _ object directory object 
. Windows NT oL'lS3 dULj «j— j i^ ^ jJ JJL-^I j^ y._, . oUUl JJj 

Wi JjW <j£* (^11 ob'l£ll ,-y. t\j*-V\ &B «j^ . jJlS3| OIJU. _ object domain 
E^jJ 51^-tw jljj *£ NT oL-1531 !j|»l gbj, JM ^ ^ja J^LJi a^ 

^iJ J*jc«j yy . U-Ui ^U ob'tf J, a^ J ^ . jrtfli ^yo. _ object handle 

villi J\ ilUl JJ fc-jUll J_^| Jy^. ^ ^ j^ ^ ^ J| 

•C? U| ^^ Jj» .y u^ 211 tP L " J ^ Jib i-Mj Ubf ^jaft yj lU Ail| 
^b . ^JWI oLo* *Ua^l j* obrtfll Jl SjU^J ^Ull g.gi j*^- 

.ob*l£)l J,j^ UJ 

jjly ^ ^111 NT^-Lidl ^U^JI 0>C .oUifll s>l ^ __ object manager 

.oLitSS ajidi .l^L.y i^j^, J^iJtjJl fife 

^ .lAjUfl ^11 oUUl Jy. g.yi ^ ^y .^1 ^y _ object model 
^ JS^, «>il oUaiLl g.ljJl j^c-j of v^ obJKIl J^lj oUUl oL. 
JL^c-J JjI*J 4Jl^| ijLjy, jJISJI ^j^J ^^Ji oUI 01 <0 }l£Jl oUL ijUl 
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J JhS *liV ob'ISJl Sjlil ^ .ju*u ^JUl *l^l .^JWI ^w* _ object retention 
& cJ> jrtJ oL*l£Jl Sjty g^Ujj vJJU «o^ til £tv >!" *lljl J^j .SjSUJl 

.^Y 1 J*!* 1 W c?-b .ijflJUl 

Jj . jJlS" iJj 1 ^ J ■«- '* -il J»*J &r* fl& <-»-A^ . jJl£Jl <»-U. _ object service 
{j» U Xj> J**x~Jj Ia^JJ jl •jiU oW U\Jki SiU ^15 i.Jb^ -ye i Windows NT 

. £U*J,I ilpyUl iJijVl JJ 
oUJl£Jl JS JJ ^U* ^ j*«i U-Ul i^l*. oUL ijj . c»Ufl50f Jjjb- » object table 

o"ifU- Jp J*«J ^Jl oUuM ,y 4»^wf cajj* oUL £y .^SlS3l ^ _ object type 

-£>Jf «jrtS[> ^1 «-** U.f ^rlj 
^Jl J-*>j^J ^^t-jll g^ill _ Open Systems Interconnection (OSI) reference model 

^ij*Jl <-i/u .iSwiil iw^-«ljJ-l J*liJ fljifj i#JjL| .-«l^-. .. L«Li ■ ^ ,-? ?J| 
.aJ» JS" &j}~*j yj-U-l oVU;] j* oUJ» £- OSI ^.jM 

.o^ai iji;bu ^ji j-^jJi .osi 

ijSlaJl Sjbj g^lJ^ I^-Uj jJl SjjUdl iJykUiJl ,jijt»i\ j* JiS" . «*a*» — page 

J A sO ; t>^S t|-Hl fUiJI *jSli o^ (»— i . ol>«i*9 J Sjl^ll ScjamLI _ paged pool 

<£^*U» Oljip Ji «A-ij *?*->* j^J Uxp Jm>^ t^I** SAjyu . i»~i^» tl»s«- _ page Fault 

^k*** uiJ*^ < U . «: .. U iij.jU.il -uUiJI (jjjli-Jl ,>• ilsS" . *>Jufib\ jU»| _ page frame 
. ^Ull Jl» j-t (h>J^\ p>*>- UUj) i>^oJl jli»l *j»o- iJLt . SjjaUJ 4>«avo 

\"*£ ^"'j •*-«* J>* *>*4vaJl jli»l (^»«>-J i^wi^Jl »>»». O^So tiJajtyl Jaui4 Jpj 
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"j'^l p^ji W** 1 -- * ^L *•?>. -^W jU»J otiL «0*li _ page frame database 
jltj Uuf ^Ij .*luJ! oUi^Jl >f J* iJU- Js>-d (VM)^UiJl S/IJUl 

<JL*p jlL ^JUl (VM) A^ykUaJl 3/IJJl !jb| *.U^ OJiC .i*i*a)l J»U _ pager 

Sj-SI uJl tjbj g-«ljj-j «J*c«j U-UL ^l*- Jjj*. . cA>»A*ill JjJk>- _ page table 

^V Jb f 0** 1 ' •/••*" Oi^ Jl «o*U«Jl uijl^ll J%Lid (VM) i^UiJI 
Uk.1 grlj .(PTEs) oUJl Jjjo- o^U-iJ ^ ol>^Jl J,jb* ijjfc, m ^j 

>»J . ii-U* CjUi,o Jj-1^- J JUoJ . oUiUJl JjJL>. JUoj _ (PTE) page table entry 

J«jt».., 7 UJUp i>«i^> *Jj* JOJl^cJ 4jjJ»UiJl S^IJJl »UiJ Jjjjj^iJl oUjJUll i/jy^ 

L^J Cf'j ■ g 1 ^ 1 i> PTE ^^1 J-y pj>o- JLOu . jJU<. ^ j|_^ ^ 

S/liJI Jjlaj ollflj. JiJ ii->- i^Alt s/li <JL* .oUiv* j ^jJl _ paging 
V<-iJl JLs Uxp, . ilUill ijJIiJI *Ja Uj^ ^^Jl JJ ;/| jj| ^ oUIaII 

^r L>lli ol>^ oL>* ^ f Ui; C& .okM j v-JyJl ^L _ paging file 
• JJ^ll ^iUlj OJUI 0>JLI U.f ^Ij .5/UJI & l^i^ 

Jib . C U iLl^ ^ .^f iUU. oUjf *LU, . f Vl 1LUII - parent process 
. G UI 4+UJ ^ djB . f Vl <J-UI ^ Jfjf ^ ^Ul iJLU, 

e* oic j>j ^u> j>is fit i l u* -l ^i^ .^, ^^ _ placenieiltpolicy 

5>1 g^ ^ .<lu)l Sj SUJl J ^ y " ^ oW j ^ ^, oUU| 

V **■>! Vjf a^laJI oUl^Jl oUJU ^ JLL, (VM)NT i>UUI S/IJUl 
j- oU>dl J^ a^ <JU tj^ ^^^ y^, oUi ^ J| ^ (FIpo) 
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»■ l^.*.J , Lf +£ l^j* f Ui* /«■• >,il,./iT,..,« i>"Lxj I^tJu.jI^ J-^j JU^ajJ Jhi . i ii*«« _ port 
.J^l *l^l *Ipji-1 Uif ^rlj .Windows NT oLUSS JiULI 

JsJ>~i jlfJU oUlJ. pfi *\y {f£ ■ ^*UaJl j* fSj'il! jJ^ — power notify object 

J^P" cSs*-* OyjJ Jl 'j-^* i^j^ c^ 1 o 1 ^ j*J ■ s 'j^l £• **^' SaUs—1 uyjj 

.L^pUmj^ JUj iiUaJl /^r^J \*Xs- SljJl 4 < .fr,l:.,„>7 

^IkSJj JjJL?J jLfJt-l oUIJl tc^ Sl_^ -yLf . SiUaJl iJU- jJlS" _ power status object 
IajL* JJ jLji>- jl~« «_^ of ^Li-j Boolean jjjc* ^_j^ *^ ^IS _j*j . iilkJl 

.jjutJi jlil fju'y t yUaJi c-*I»a;i liij . **J»li» £L*. 

• 4-^ £?>* **■*"" ^-^ ^^1 • PPTE 

SjaU- JpF ^j^i V*^ ?>:■/»" L>jup L*J> -Lij i«i»Ul .iuLJJL di l >. 'J l _ preempt 
.iuuLUI Saidl (l«II £>-lj >( >f aJ>JjL L*i Ji JLJI Ji^dlj JLi-UJ 

fliiJ *]»& ii~?- SjJjc *lf« j~J .SImLJJI SiJxdl aI^LI _ preemptive multitasking 
i-AiJl icLiJL dULdl £x .^j^Vl S>=dl v*-^ 1 -^ V^ -^ tw* Js*^ 1 
. cJjJl iv»>- Uif «-lj . t^j^l <*J Js*«^ 2^ gj^' -J^* 5 "! i>* 

>urlj . Oyw J*jO~* yL-s- -u Jajji J5LUI jl JL* . ^jVl olJLlI — primary domain 

■ ■ " " * * 

. iSLlJl jlJU* Udjl 

. SljJl J»i La;f >»*-lj . ilL*a»L ^JUil iai — privileged processor mode 

ujUtj ^4» t Windows NT gj .J-*iJ fl& J J**JI «y J^* ,♦—* .Q-\** - process 
*lj^-Vl ^^uuj JiTf jf oJi^-lj JLU ij«JJj J-ii)J Jjli £*liyj i^y* 11 * t>L** ****-» i>* 
.U-Uil e^LU JJJtJI fib UjjU- ,^JI flfcJi ajl^j J*»c-ll ijl^ o^^- Cr* 

. i*iJl JL-. /^-I j . SJ^Udl JL— — process context 

.JliiiVl v<JJI «jkL-J »i-P- oUrUil *pj*# .Si-Uil iU» _ process affinity 

Jli -^ I^JLp Ji»U«ll ajUIj ^Vl oULU, ^ju JJLJ . U-bdl i/O _ process tree 

.OS/2 j POSIX Ou*>H u^UiJI 

U„ *:ll .Ui; ^Uij JL& *k. U-l*. . ,«^Jll ^y^ fUiJI _ protected subsystem 
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. i^»U d\_y^ *»*~s £* J.4.Q-H Jii J Windows NT J j^*^ ^ i ^ UaJ JS" J*j»j 
. JJ&L\ ^>3I flkllj iu>„U ^>JI flfcJl Uu\ gr\j 

j,j^ &\tyA>- L»JUiu jSJI oU,l.ksiilljj J*l_jiil j^ **■>** •JjO'Jji — protocol 

iUjcJll tfLtJI oVj-^jj-j ajLjj **j*j* . cfijSjjj}\ j~ij£i — protocol stack 

jOJ cjUL ii . Jjl ri>c jjUa^ JjJt*- JU-il .» (PPTE) prototype page table entry 

Ji ^ AjlZ* *>Jl* jll»| JI ^ <c£J (PTE) ^pU cjUU^» JjJL>- JU-j^I 4,-LL. 

* - * •* 

JSLi -ill uiLai-rtS" Windows NT <y J*£ CJUfl_^J *l* *—i . o^l — provider 

oLilil iJiul j*y cASLiJl ^U j^j ifi^ J*-'^ -.AA' J^-l-tf — provider interface 
tj (API) ili-kJl i£jJl J>-l-0* JUjc-.^ olLjkdl JJ ^ «l^dJ a*,' -jp 

. jld.1 jiji! viUL. Uif ^-lj . Windows NT 

.CjUJ^» JjO>- JU-jJ .PTE 

•^ J**!^ (LPC) J* *\jr\ *^0^| j£i . gj~. J# »l>j-l ***Js-l - quick LPC 
ifij* «^Jl LPC *IpOwI JOJ; . *;UUfli- y Win 32 ^^ill f IkJl ,y *lj>.f JJ 

CjU153I SjliJ jy^i r/u . J«jc-1I oLLo- Jp SiJau j>ji^» jyJb- . i^J-1 _ quota 
JjL-UU <wjJt t/JJi^-l ^-» * L ^> «^» JS j J*. « . : >Jil ina?- ,y t\yA Ituiu Q\*a 

J^*»- a^ *Li^.[ JjLi JJ a^jOj ^SGhlJI JiJ. .*LtL«l *LjSJ[ -. raise an exception 

..Ux-Vl JjL«j *L5i-Vl Lit 
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«-lj . Windows NT J oliL* * IkJ olaL»^ *frV ^'js** f-A>«=~J . tSj>-' *^L* 

.JSLiJl jJL. Lit 

k)U. . i*al>J.I oUjLdl *»yJ? v^j^U- — (RISC) reduced instruction set computer 

. «J JtST oLJUp . U i ' d -iajljj (J aJUjcuJ.1 *]■!,.. ,.ll ol, «■.,! o7.ll /j> Ij**-** !j.Ap ».i j »i...j 

u ijjli* (ipl 4pL» OlpjMi .Up JJcJiJl fvJiftll x. ; k'»,.ij c->j«'*U SJl»-lj ipL* 

oUJUdl *-*>»j? i-»>— U- £• Ojli (CISC) SoLdl oUJLdl *pj*j£ V^'j*" 

. SJUwil 

jjjkJ »«jS JIL. j jjji iL-j . a** ,y> »l j^-Vl *l*Jiw.| _ (RPC) remote procedure call 
lij . Ifniji jLipJ l)j* *^Li J iib>J,l oUSUl Jp JjSjJlI oUJliU *Ip-U-«1 fj >• 
ioU* ^» *iU &L/>-i ol*> RPC *UJfc~.J Jj, . UUJU juJ jp iSLlJl oLLp JjLs 

jjybUaJI ij\ III *UaJ JJ -j* iUicJil vjjly'-i ■ Jl-ir-*"^! i-.U— — replacement policy 

li jJl CjULU DliC ^ijJ S/IJUI -j^ LfJlJl «-^-l^' ^yU*" i»*i*aJl JOJ*^) 
Ui J*s Jl jll*} i-L-. Windows NT flkJl J »,»:.. o . ,y>jZ)\ ^ oUuw* j \4~ZJ 

l^jJb- ,jd! ijAliiJl S^Sl JJl ^lip ,y **j*j£ . !jjsyJll ijiflJUl _ reserved memory 

J ju»- J^i; J«-«JI Uv»l_^«jf Jj»- J^i; J*«JI J* £*^ji 'j-^ . SjSJl — robustness 

. iJjZ« jjP o*ifl>- 

. JoJ -y> *t>>-Nl *lpJLL-i _ RPC 

iySit .jju jp *lj»"| »UJU~»V JsJl yj> Js^lJI — RPC transport provider interface 

. iSCjtJl Ji; oll^lyj (RPC) aJ j* Ajr[ *\eJzJ[ iL-y ju JaM xS J**f DLL 

OUVi oUjJLa* oUL sapli . iL«Vl oUL«»- SjIjj g-Uj* oUU SJkpli — SAM database 
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Windows User JJ j* [fM ^ . JJI cAJSj JwcJil oLL*- *V C — T J^-ii ^1 

.OUVl oULo- Xjlii g.1^ U»f ^-b .Manager 

.Ji5t jf IJLvlj & J Llr&J J*«i-. «-ij»-f fl& .^j^ll ,j^Jl - script 

. ijUll U*f «»-lj . L*\>- Sj^l i Jir ^,1— * jj* *-J ,yl£ *LiJ| Uil aJL-U* « Ji" >m> T 
fcl*. «S» v_i!ji ^F JJmSj" fUaJ J oCel^ . jy^ll J-9>~Jl *l~-j — secure logon facility 

.flfcJl Ji J^JL 

J t/ *# ^y fUu .OUVl l-»L«^ ijlij g«l»jj — (SAM) security account manager 
J^»jU (API) CUaJ if^ J^la; jijjj SAM oLL o JlPli J* JiiU Windows NT 

.SAMoUL iJ^li Uif «»-lj .oUU! SOpI* JJ 

<J Lf^l <>* O 1 ^' c**^ t^i **"**■* °^ *A • ^Vl *-*>Mj — security descriptor 
J* J-iJJL pi^Sj (ACL) J^L j»i^Jl iwli ^j^ ^j . ^ r^—il j^ 

. JJjdlj Jj^JIj pX>Jl UU Ubf gt-lj . jySlSCII 

J*jc— • ijyu ,i»willj cJjJl ^jL Jjj* *—l .ilsL»Vl oijyu Situ _ security ID 
&>\j[ J*o-^ L.J i_iyu (SH)s) OL.VI ID olilk ^Lu .0L.VI flfei J) J^~. 
.J*«iJil Jj^j jjiM £. OUf ID iilk »sU Jiljj . t j a U W T...U •j* i*j*f jf 

i^iJl NT ^J^dl g^Jl 0j£* . OUVl ^-ly v-ily _ security reference monitor 
Wiy ia^J ^JISJ (ACL) J^pjJL jjLdl UU ^ LLU J^JI ii^ Ojli 

OUVl oUL J^-i J,l&. ^y flL .0L.SJ ^p^JI flkJI _ security subsystem 

^j .oUfc-II oU-U* ^ oLUJl JJU^tjf sj^Ij ^ U-U, >(l iai _ 
,>il .l^-Vl *Ua^]j .JUi^il Uif ^Ij . 4*j r ISLs j 4^ ^^i^ j* jf 
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i£-i d£yjj> ■ *ilil JSl— j ilsS" J^jijj, „ server message block (SMB) protoc 
dJLiJ oLf 1^ J L*>-V oju^pIj Microsoft Networks olSLi J 5l*<»l J..j>;...« 
. i£jj| _,_;*• lAL.j| <-->-I^JI oUUl CjUjJ- Li** li-J '-jJhv -t*J - 1 — s-'ljJ-l 

£. JUT^J SMB c/i^jjj, Windows NT J J>-IjJI ^ililj 4^1 j^ J.tf..u 

•* * * 
45LiJI |»^L» Lajl *>-lj tLAN Manager ol5Li J^ i^^-ljj-l «>y < y**^\ 1<*A*; 

Jai J J~kJ (API) v-JaJ if^ J>-l^ Jj > -iC-i i»Ji>- . /»ili I JuJUJ- _ server service 
<( Jail Uuf ^-lj .Windows NT «j a£~!JI (JiL. ylaif villi, J~oJLl 

(API) VjJaJ ^f^ cH"'^ M^ j*W ^-a*-* f ^ *^*j J*Z (^* *^l*« . i»JULl — service 
*ia_w.ljj Windows NT oU-U- ^s .^j^-Vl oUL-Uil JJ ^ U*U-tu-i I^J 
oUTU -^ U «-UUl API oLyj oUj^I -j£c d ^ 11a, RPC *Ujll-VI 

\Xjj JJL4 ^JJI i_~-I^A-l ilLJtj oj£« . i.a*LL -iidl !0»-j _ service controller 
Windows NT oUL*. ,y jujl*JI Uuj ji* yy .Windows NT flkJI oLo»- 
. iui-| Uif ^>-lj . iSCJJl j£ oUl~«j jlfi-l oUl»« dJLIi (J Lt t IfL*^ <_**kj 

.jUVU ID iiUa, _ SID 

SljJl -U~£> Uju*j t t*ljll **Jb *j> £j\i {y\£ JS" U*. . *j^p iJU-l — signaled state 

ijJ-yW j* ilUMj f j _>ll jjilS" Uuf £>-lj . JLiill iJ-Ls ^aJj (JLpl^iJI ,>• 4* j>~**1 

i«j*jC) ui^-f jjiLtJ Jak£ .<i-y t£>l*-Vl j^LJkJI Jakfe _ single-byte coding scheme 
Uil >c>-lj , iJjp- J* J^i ob ^jUi J-*o~> ^JJI Windows ANSI Jt. (c^l^twi 

. Jlil jSL-j &£ - SMB 
.!>tdl SjJUslI U-Ul _ SMP 

jJI ^JLidl £.l^JI *l>rfj SljJI JJ ,>• Uwii— ~<*\y <JT .^IjOJI JiaJl — spin lock 

. Silo oLLU. j* i«l*II f UiJI oUL ijj Jl JiLJl l g J **J-\ J>v«j>Jl j>w*a; 
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. ^\j oil JisJl Jp J-^i £>t Jl gJUl ^Iji JS Jp J^J-I >S U-i ^>" 

.JiLdl £ll Uyf ^rb 

Ja cjUI— iLtyjf *LuV Windows NT ^IkJI ojjj jl- jj^tl .k* _ STREAMS 
j^p <-»jjtJI J»LdJ Ibjt .£j~Jl iJkii-'ill *JjB.I _ structured exception handling 

ikiS * J^L-j (DLL) ^LjJI iuj\ '<:£* j t-\j>-\ . JJUL-I »b»-Vl — stub procedure 
< API ^jj ol.ji T ....« jj* ^Jt-j L«JUpj .(API) iJiJaJ hty J»Mjd JUoJ 
J* fiU Jiq M-x, <JUj Jl L^Jbu-i ^Jl API olji.1 jL JJULI ,1^1 jjfcj 
t>JLl *\y^\ *UJi-l UjJ ^-Ij .iS^Jl Jp JU,' ^ jOL. JJjf (^py ^Uii) 

. joJ -jP *lj^Vl ►U'u-jj Jidlj 

(J 115, f~ I p*-.ri NT^liS £.1;^ ^ .^jJl Jij^l -jJlT _ symbolic link object 

S3.L0 ^-l** J-^" fl& .JjtbLl iilcll U-Ul _ (SMP) symmetric multiprocessing 

>j7 . oU-Ul 5^ v> -b- J JU- glU, ^f Jp Jjuidl f it; ijLS. JJ^- ^ 
bldl i«t;Vl .>/Lf jjjf ijpj J^if *jb; SjbUdLI fcldl U-Ull iJLl SjIp 
M-Wl U-jl. ^r-ljj ijibll jjp Siiai iJLUI £• OjU .s>ldLI jjp iLUI 

V»S ski jlkJlj 4*^l <J^ «-HjJl Jp SJ^Ij oul :jjj .iul^ll _ synchronization 

Jl hAy tfg} tfjA v«-i Ja^ v-J >tf t Windows NT Jj . £±«* jJcsj tfj *f 

&>l NT^lid! ^.U^JI oldtf & l*yjL .Ju|jl| ol^ir _ synchronization objects 

glfi-i- -OUUlj Cil>l, oUjllj ^LS^fl f ^|j d.lj^Vl jyjj vi.lj^Vlj 

^ J^ ^^4 .tf>f V-S JJ .y Sjijll 4UI Jl iulj- ^ U jU&l oui 
. Wjllj ipjll yULl, ^l jtf U.f ^b -V Slji ^ ^ > til> 
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. i^*A i£l» <*JLu JLLd S^JiL* *>*zS jyu oij JU* J^i^ . ,y\ jd.1 — synchronous 

<_J1» jjjlw jJUaj £»*-■£/>■ I J>-i £>>* -O^'j^' £,>*"' / J*"- 1 ^' — synchronous I/O 

UU. ^. jf Jl J~kJI Jl ,i>Jl c >l /J^jJI r U» ^jjVj £> / J^ 

.Internet JjSjijji I JL-j*^ p&-=)l JjfyjJ JAJ1 Jj?£fj! - TCP/IP transport 
* Uid) «_rd >*j . Windows NT J Ojf in—lj *Jjk\i* iXJS j£ Jjjfjy^j 
oUliU'ifl fc-jJ J ^jLillj TCP/IP olSLi J* <Ji;Vl £» JUjVI Windows NT 
.iijj^iy ^^Oj 11 ^ ,UJ ^ L| J j^Ij UNIX ^UiJl Jp JuaJ ^Jl C^JJI 

. JixJl jl-.-J^lJG _ TDI 

•^ *Cju> ikf .Li.:* 0Uv» J*J«J T^i *Utu»l JjL* . *l f »'5(l JjL« — termination handler 
fclji^l oVjU* UIp l$>^ .<*Jji4 jj^ Aijjk; iyLiJl c^il lil ,jj»- c^b olyLiJI 
jjljll cJUj 4*«iji»^p *2jj1»j *Ij>-1 ,^1 Jls- J <i->H SiAsJ.1 Jjl^ll J£ SyL-i 

. oUUii-'W JjL. Uif ^Ij . flkJl Jl blf 

j»j . (SJb-lj Jaiij) SJb-lj iJLU* J] jjj«; JuidU iLli iJUiwi SJL>-_j . oiJJl — thread 

-Ji -y, if-jA^-j SljJl JaX J j-jJLSoj J*xuj.l Jai J i^-lSoj £"^ J ' " Ap . <j* ' — *Iw 

iJL-Ull b\jl* *>~~i Jl *Jl&* J>vj Jp a^L" j^ tw^-iJl J* ^j^-j . J*r« — ^ 
. iJLUil U«jf «l»-Ij , CjLjI£S" v_jLiJl »Jiw-Jj . ^js^f *j\y>j ,JM> t y»>}juj 

olyat J^Jtj j»j . iyj< JLiSi Hindi S^jlkdl oULJI . ijAjJI JU«i __ thread context 
Judl Uuf ,-crlj . i*Jl U-U* Jl -tfUJI tS^*UiM d>ly*Jl i>~J, ^UixJl o^A-w 

.^LJI 

. JiLJl JjJuJI «»-l_, . ij*JJl « jji — thread dispatching 

. iunJdl UaJ <^-lj . Windows NT J ij*A ^Jli«^l . v^tJl ^'15 _ thread object 

ljJii\ tu~\ ) . ldkl ijul _ thread of execution 

A&\j JLLdU i>*U-| i_JLiJl U-L^ J jJjdl XpUo .*_JuiJl SJjJb;- - thread scheduling 
Uuf ^b .NTSIjJI ^ i»>^ JJ ,>. i^il .Jl* JLii .UU JJuisU Ul^-l 
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JS iljU; C~?- olLUll il>CA i-jj-.U- . f \£*~l i)j j&\ (Uidl — tightly coupled system 

JJtiJI pUu il ^ ™£ vi~>- U--J iJal^* cJj "CS . iujJl LiJ-l — time quantum 

. i*jLilL diU.'Jl Lajf «^-lj . l$*ii JJ i-A-i JLiJ 

. J*.>dJ ^U-l cijll 0>JJ _ TLB 

.Jj^jll iv a?-Ij .i**aJl *jSlS" — token object 

. iSLi J obSUU J«i!l JXidl . L^^UI _ topology 

|i 

iSfJ- ijJI j iLL^» . 3#-jdU ^_JUL-( cJjll OjjfJLI — (TLB) translation lookaside buffer 

l^u, ^ TLB Jjli Jp Intel oU-Uy MIPS oU-L. ■_,. JJ ^j^j . ^UiJl 

.ibJl Jp JUi«u I^CLpj 

ol_^il Windows NT J»-l j; . JfcJl jL* JUjO" _ (TDI) transport driver interface 
. JiJl oUl-^ Jj iSLlJL iiljdLI 0LU2JI JL.jj J Jwc~-J oUilllj iSLiJI a^>-j 
. JiJl i^ULl oL-^Ull J*j£ ,jij> if- oUJ&l 6-U JJaJl ip!Aiu-l J»-l Jdl Jjij, 

Ji«) i5iL^| j*p djJl?- Jj-^as- As- SJcj *»*Ji J»l&W «JU* iJf . SJUvall _ trap 

. eJLvail 

i*J»U« Jj*a>- -Up SlyJl SOj-a" JjLi Lfl- t Uj oUL ijj .SJU^aLl jltj _ trap frame 

jtj .Az^\ **1»U* J,**- j* ibJl ,ji* j^LS ^^ .sju^aLl JjL. _ trap handler 

' f * 

• JJ r- ail W £rb • *Jjli* uyjj Jl (^«JI Jkj J**- t?^l *-»^»Jl ^ i^4 

• ^r* 1 J |J ?» uy ~»srj* & *»!Ap . Sjijll Olail *»^p -trusted domain relationship 

.UlJl S^j iSLill OlJU. Uajf ^Ij 

JU «LJ j^iU y ;j*-Ij J*p ik*t Of ^~ iU J^J . id) i»!5U - trust relationship 
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. OIJLlL (JisoJl oJ>-j Lajf ^-lj 

J* (4J^J .c*LSU 4SiJ liUIl olivJl ojju J^b ^UU •jJIS' . £jdl jJIS" _ type object 

. ^'lai ^ Uj ^j . jiiy ^ ^ ji ^> j* ^na yT <ju 

. j-LdL! 4j*~dl »Jk^. — UNC 

Jjtr fjla . T . u't culJ ^y>y^, o 16 •j* «-ij>-t; j«Lij oLL^Ij* . ioU-Vl S^ijJJl _ Unicode 

.Vj sSai o^ W £fb .*y^LI (IWI u^r^ J* 
oliUl *l e — V . J-.LJ.I 4**«dl «JLLa* *|f-l — uniform naming convention (UNC) names 

U>JU oJjL»i <ujllaj <u>la^ . f^t M 3»U» jJUo* _ (UPS) uninterruptible power supply 

.#UrfS3l 3UJJ ^lUail JU J r lkJJ jJL. 

. ^k&j ^ iilt jJUa* - UPS 

. J«k)l »yLi v JiiiJ 15JDI ilUaif Ojj ,y gJUll iuc . J,«*Ti„U lai _ user mode 

. tijlll Jai m Jjli . »lkJi oL»Jb^ 

/»*!■ b ■ by 'bV^J SlUiJI a/SliJl J **yry *i.j*^> *>^fi • <J-U* 1>»L^ _ valid page 

" * f 

. i'yklkJl DOS ttU _ VDM 

^k-J, . £^UiJI 0I>*JI *>~J J iJLUll ^JaL^ p—i ^'IS - j* *j>- . kUll - view 
.p-JJl a«Sj Sin/*- 1 W grb -r-* 1 ^j=* J*-J ^^ ^ jli i 1 ** J*^ *4- Ul 
JJ -^ J <n -;...-l sjiyil ,jjjUll ipj-jf .^yUall Ol^uJl 5»m-i _ virtual address space 
^ jjy ,^y»U» Oly* *>«-» J* *±\** J^ t^j^ i Windows NT Jj . U-U* i-** 1 

. Joy>UiJl 5/1JJI W gsrb • (*^i u ^ 4 ) ^-i 1 ! 232 

J^> cilj^.cisSj .^afl- uh iyklb-JUn &i -i>^» SjS ,jJi - virtual circuit 
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MS-DOS -k* ijjj ^ j^j f\& . £j*\lb DOS iSU - (VDM) virtual DOS machine 

VDM iSU tfiJ*^ /Jst-j, .MS-DOS jJ* Jiiij cl~»- Jj-^j ^l* 

.JUllI Ji* J^jdJ Jil* jr/- / J>-JlJ JU»i.jf jJL^. ^f .^UiJl Jilll _ virtual Hie 
iy»UUl olilll J* g>l / J^JJI olit JS ill t NT ^JLidl ^.U^Jl ^j 
*^-lj .Jlilil ^li* JUjc-L l$Jj J^»>JI ^ ^lj <-«lll obilS Jli ,y iliJLl 

.<lilLl •y'lS'Uif 

ILJl m Sjjj-^iU jiljS V S/IJUJ ilU kU* • i'y»U*H SjSUJl _ (VM) virtual memory 

.'£jti&\ s/liJl. ijbj Ujf ^.Ij .s/IJLL) iUiJl 

OI^p 4>^-i jy„ »/li Sj'^l f^ • <4j*&Ji JjJIJUl ijio] — virtual memory management 

UJUP OjJ jJjliP J* aJ-1*JJ ?ij*llaJI ji)li*H JaJaa^ J>J> &■ ii-U-. JSO «_ >K S' 
£j\±y£- iU«j l^i* t^UiJl SjS'lJUl t-^S. UJLpj .feL-ldl V*^" cM Cy J**-— ' 
S/IJUI ijbl gfl .uJJaJI JLP ^^ill ,y. \+LJ- Xjuj ,y>j2i\ Jl SjIJ.1 S/IJUl 

iXjykUkJl 5^|jJ| |illiJ Jj ^ fj&t. S/lUl j OIO £j>j i)% .^--IjJ-l Jp 

mU^JI jj-SU .ii^-Aliail Sj-SIJUl JjliJ fr^l'j-j — virtual memory (VM) manager 

.^ykltJl i/IJUl fJ&JL*. ^JUI NT^JLidl 

. i'j*lfc S/li _ VM 

iJii^U o 32 -^ ^aJa; ifjj JatlJU .Win32 ^ SJUdl ifi^l J*U _ Win32 API 
if^Jl J^lJd UjUI oljlo^^ll vijliykj .Windows NT j Windows /Ms-DOS 
API oLyjj OUVlj Soldi JjiiiJI fiUii oljOi £. Windows J (API) iiJaJl 

i^-j . Windows JJ>-idl *J»;f <UU <j jjk. Windows JJutaJl ^Uu _ Windows NT 
Jp Windows oLLJu JJuU (.IkJl Id* gi ( 16-bit Windows j Pen Windows ** 
ij^Sti oLt-Ull Siidl^J**!! oil** Jl Sj-^aJl oljSCil! -^ \*J* *_--ljs- 
POSDCj MS-DOS oLLiu Windows NT flkli JisJL, v!JUlr .^llll oliOy 
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£*jb\ i»&Vl Lf *~s ji\ J.»j>;.J,I iai j oUilil flJ&i-l jjjf j* OS/2 j 

Zj& DOS £SL ii-U. j+J, JicZ* ^ ^j f l& _ (WOW) Windows on Win32 
16-bit oU-Jal ,j-» aOp (^1 J-i-ii J* jjli 16-bit Windows Ja-# j»jj ^*j . (VDM) 

.Windows NT flkJI Jp Windows 

if J iJUiJl SjS'l JJl J fcjjT-jll 4jj*UiJ! ol>t<L„rt1l **j**r . J*«JI **■>*<? — working set 



CaJadl i^Jl J>-lJLi oLJjj ijj; 4^-i oj>- . J-uJl ik»t !• j>. _ workstation service 
UJ ^ b .Windows NT J if^JI jk, SjbV dUij J.«t,„1I J»i <j j-kJ (API) 

.Win32 Jp Windows _ WOW 
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